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TO THE 

RIGHT HONOURABLE 

*The Lord Bi^ownlow Bertie* 

One of the Reprefentatives in Parliament 

for the County of Lincoln, &c. &c. 

My L O R D, 

I ' H E utility of the fcience treated 
upon in the following fheets, mull 
be well known to your Lordfhip, who has 
fo often been a witnefs of the advantage 
and uncommon weight, arguments drawn 
from arithmetical computations carry with 
them in that houfo, whereof you are fo 
worthy a member $ fo that if this perfor- 
mance be found equd to the ufefulnefs of 
the fubjedt, it may juftly be entitled to 
your Lordfhip’s patronage. 

Your affiduity in parliament for promo- 
ting the drainage of, and making roads 
through a lately inundated, though rich 
country, is and will be of fuch great bene- 
fit, that fucceeding ages, as well as the 
prefent, muft reap the advantage of thefe 
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falutary works, and pofterify blefs the 
time when a B e r t i e graced the Britifh 
fenate. 

That your Lordfhip may ftill fucceed 
in promoting the good of your native 
Country, and long live the great ornament 
thereof is the hearty wilh of, 

$ 


My LORD, 


Your Lordfhip' s 


Mofi obedient , and 


Moft humble Servants , 


The Authors. 
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PREFACE. 


T H E book here prefented to the world is a 
regular fyftem of common arithmetic, adapted 
to the ufe of the gentleman and the fcholar, as well as 
the man of bufincfs. 


BOOK I. 

Numeration, and the next four general 
rules, are enriched with many compendious methods 
and examples j and the rules of Practice very copious 
and extenfive. 

The dodrine of Vulgar Fradionsis here rendered 
more eafy, concife, and ufeful, by the means of an 
eafy axiom; Decimals are purfued through all the late 
improvements, in the management both of plain and 
circulating numbers; and the Extra&ion of the Roots, 
particularly the Cube, is done in a more eafy. manner 
than in any book of arithmetic, which has ever yet 
come under our infpedion. 

BOOK II, 

In which Proportion is treated on in a fcientific man- 
ner, and adapted as well to the ufe of the young mathe- 
matician, as together with the rules of Pradice appli- 
ed to all branches of hufinefs; and the mercantile rules 

arc 
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are exemplified and diverfified with great variety ot 
curious tramples. 

* 

In Exchange are exhibited Sir Ifaac Newton’s tables 
of the allay and real and ftandard-weight, and value, of 
moft of the gold and filver coins in Europe; together 
with thofe of the conformity of weights and meafures, 
by the Sieur John Larue, merchant, at Lyons; alfo the 
method of folving queftions in the arbitration of ex- 
change by a numerical equation. 

BOOK Iir. 

, Contains the lefs ufeful, though moft pleafant and 

delightful parts of arithmetic; viz. Alligation, medial, 
partial, and total; the Specific Gravity of Metals; the 
RuleofFalfe, or Pofition; Progreffion both arithme- 
tical Snd geometrical; alfo Variations, Combinations, 
and the method of filling Magic Squares: thefe, tho’ 
they are done and accounted for better by Algebra,'&c. 
yet may ferve to open the mind, and excite the curio- 
fity of youth to proceed to the moft lublime and ab- 
ftrufe fciences. 


To thefe are added Compound Intcrcft, with the me- 
thod of calculating the value of freehold eftates at any 
rate of intereft; alfo annuities in reverfion, according 
to that late ingenious mathematician Mr. Thomas 
Simpfon, F. R. S. from a fet of tables calculated by 
him for thatpurpoft. Alfo a collection of queftions in 
Menfuration, with fuch directions as may enable any 
perfon to perform the meafurement of moft forts of fu- 
perficies and folids; and alfo fome curious mifcella- 
neous queftions. 

• . This 
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vii 

This treatife concludes with an Appendix, by Mr. 
Thomas Allen, teacher of the mathematics at Spal- 
ding, containing rules and examples for finding the 
fum of any given number of terms in certain progref- 
fions. A co h ftion of probjems concerning the maxi- 
ma and minima of quantities, with the theorems an- 
nexed. And invefiigation of the fums of certain infi- 
nite ferits. 

This work contains feveral hundred queftions ration- 
ally folved j among which are all thofe in Clare’s Intro- 
duftion to Trade, &c. feveral from the Palladiums, 
Ladies Diaries, and other periodical books, as we!) as 
the mod valuable and entertaining that could be found 
in other authors, 

N. B. We were favoured with the Cribbage Quef- 
tion by Major Watfon, 

The algebraic demonftration of the rules here laid 
down are omitted for thefe three reafons ; firft,*as arith- 
metical computations often carry their rationale aiong 
with them, the offering to prove a felf-evident truth ren- 
ders it more obfcure. Secondly, the mathematicians 
are already acquainted with them. And thirdly, the 
young ftudent is as little benefited by them as a pure 
Englifh fcholar would be by an expofition of the bible 
in Greek. 

What overfights may have efcaped the authors, 
either in the prefs (from whence their refidence 
is more than ioo miles) or otherwife, hope their 
readers will generoufiy excule ; they having in the 
whole endeavoured to remove the difficulties, and ren- 
der the pafiage eafy and pleafant through this ulelul and 
fleiightful fcience. 

The 
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The following algebraic figns or chara&ers are very ne- 
cefiary to be underftood, as being a much ihorter, 
better, and more fignificant way of expreflion, than 
by words at length. 


Signs Names 

Plus or I 
more, f 

-r - 1 Minus or | 

C Multiplied 1 
^ I into or by £ 

-r ^Divided by 


— ^ Equal to 

t 3 Is to / 

: :1 s ° is f 


Qr < Involution 


ion. | 

Extra&ion l 
* j of the roots i 


Significations 

The fign of addition ; as 9 + 5 
is 9 more 5, and fignifies that 
the numbers 9 and 5 are to be 
added together. 

The fign of Subtraction ; 8 — 3, 
is 8 tefs 3, and fignifies that 3 is 
to be taken from 8. 

The fign of Multiplication as 

7 X 5, is 7 multiplied into, or 
by 5 * 

The fign of Divifion ; 8 *7- 2, is 

8 divided by 2 : alfo thus i or 
2) 8 (4, which fignifies the fame 
thing. 

The fign of Equality ; 9 = 9, or 

9 -j-6 = 15, or 9 — 6 = 3, that 
is 9 is equal to 9, or 9 more 6, is 
equal to 15, and 9 lefs 6, is 
equal to 3. 

The Signs of Proportion, or Rule 
of Three; thus, 2:8 * J 6 : 24 
are to be read, as 2 is to 8, fo is 
6 to 24. 

Continued Proportionals in Geome- 
tric Progreflion. 

Thus 27 (t^ 3 or 27’, fignifies that 
27 is to be involved to the third 
power. 

Thus 4 = 2, fignifies that the 
fquare root of 4 equals 2, or 
! \/ 243 za 3 : viz. the furfolid 
or root, or the 5th power of 
3 = 2 43 * 
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BOOK L 

CHAP. I. SECT. I. 

N umeration, or notation, teacheth to 

read or exprefs any number when wrote down,; 
and confequently to write down any. propofed 
number, according to its true value. 

TABLE* 


TZZ 

e 


23 

22 

3 


o 

o 


° c 

» .2 

c a 

i> •— 

h S 

6 
3 


7 
9 

8 


d 

d 

O 

JCS 


C 

3 

a 


4 

I 

4 

3 


oJ 

-ts 

d 

3 

O 


c 

o 


2 

O 

6 

9 

6 


-8 

c 

3 

Q 

-d 

H 

8 

6 

1 . 

2 
2 
4 


•g 

3 

ffl 

7 

8 


4 

i 

7 


c .m 

<o G 

h P 


2 

5 

2 

7 

3 

3 

3 

6 


5 

3 

7 
5 

8 

7 

S 

4 

7 


B 
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NUMERATION. Book I. 

All figures in the firft row towards the right-hand, arc 
units ; thofe in the fecond row tens ; thofe in the third hun- 
dreds ; and thofe in the fourth thoufands, &c. 

A cypher, although by itfelf, it fignifies nothing; yet being 
placed on the right-hand of any figure, augments the value 
of that figure ten times, by advancing it into a higher 
place than if the cypher had not been there. As 6 fix, 60 
fixty, 600 fix hundred, &c. 

To every three figures are orderly repeated the denomi- 
nations of units, tens, hundreds; fo that he that can read 
three figures, may, with a little more inftru&ion, be quickly 
able to read any number, how large foever. And to every 
three figures, the names units, and thoufands, are alter- 
nately applied. 

Likewife to every fix figures from the right-hand a new 
general name is given. As to the firft fix figures, the gene- 
ral name of units are given ; to the fecond fix, the general 
name of millions ; to the third fix, billions ; to the fourth 
trillions ; to the fifth quadrillions, &c. 

The whole art of figural notation is comprehended in the 
following table : 


Quadrillions. Trillions. Billions. Millions. Units. 


r — - a — 

Thouf. Units. 

7 12 348 

ntu h t u 


Thouf. Units. Thouf Units. Thouf Units. Thouf Units. 


634 235 3»4 5 2 7 625 284 123 714 

htu htu htu htu htu htu htu ntu 


Read thus : Seven hundred twelve thoufand, three hun* 
dred and forty-eight quadrillions. 

Six hundred thirty-four thoufand, two hundred thirty* 
five trillions. 

Three hundred fourteen thoufand, five hundred twenty- 
feven billions. 

Six hundred twenty-five thoufand, two hundred eigfity- 
four millions. 

One hundred twenty-three thoufand, feven hundred and 
fourteen (units.) 

The following numbers are alfo exprefled in words at 
length, 370084, three hundred feventy thoufand, and 
eighty-four. 

418427900, four hundred eighteen million, four hundred 
twenty-leven thoufand, nine hundred. 

6210003745, fix thoufand two hundred ten million, 
three thoufand feven hundred foity-five. 

41027308751, 
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Chap. I. NUMERATION. 3 

41027308751, forty-one thoufand twenty-feven million, 
three hundred eight thoufand, feven hundred fifty-one. 

29 3417604712* two hundred ninety-three thoufand four 
handled feventeen million, fix hundred four thoufand, feven 
hundred and twelve 

618002030694713, fix hundred eighteen billions, two 
thoufand thirty millions, fix hundred ninety-four thoufand, 
feven hundred and thirteen. 

47°38o6625 0 4.3325i8894if, forty-feven thoufand thirty-* 
eight trillions, fixty -fix thoufand two hundred fifty billions; 
Your hundred thirty-three thoufand two hundred fifty-one 
millions, eight hundred eighty-nine thoufand, four hundred 
and eleven. 

A T AB LE of Numerical Characters ufed 
by the Romans # 

I One. 

V Five. 

X Ten. 

L Fifry. 

C An hundred. 

D or lO Five hundred. 

M or CiO A thoufand. 

ID 3 Five ■th° u f an( i« 

CClOO Ten thoufand. 

1003 Ftoy thoufand. 

CCCIOOO A hundred thoufand. 

10000 Five hundred thoufand. 

CCCCI 3033 A million - 

A line drawn over any number lefs t han a thoufand, in- 
timates fo many thoufands ; as LXX is 70,000; C is 

100,000 ; and M a million. 

I and X are fometimes placed before characters of greater 
value, namely, I before V or X, and X before L or C, 
in which cafe the value of I and X is to be fubtra&ed 
from the value of the following character, as IV four, 
IX nine, XL forty, XC ninety. 

V and L are never repeated, and none of the other 
chara£fcers above four times. Thus, II 1 I or IV ; but V five, 
XXX thirty ; but XL forty, LXXX eighty ; but XC ninety, 
CCCC four hundred j but D five hundred. 

B 2 In 
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4 NUMERATION. Book I. 

In figures exprefs, a million and a half South-fea bonds* 
Ninefcore, and fourteen thoufand, eight hundred (heep. 
Threefcore and twelve thoufand, thirteen hundred pounds 
of lead. Fifteen thoufand, and fourfcore million of (livers. 
One hundred and twenty thoufand, two hundred and fix 
millions, feventy thoufand, feven hundred, and feven rials 
of plate. Three millions, and thirty-three thoufand, and 
thirty pieces of eight. Four thoufand, and forty hundred 
pounds, thirty-four (hillings, and fourteen pence five far- 
things. 


South-fea bonds 

Sheep 

Lead 

Stivers 

Rials of plate 
Pieces of eight 

1. s. d. 
40400 x 15 3 i 


1500000 

194800 

- 733 00 ,b - 
15080000000 - 
120206070707 
3 ° 33 ° 3 ° 
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SECT. II. 

ADDITION. 

A DDITION is a rule whereby feveral numbers are 
fo conne&ed and put together, that their aggregate 
or total amount, may be known. 

Obferve to place your numbers fo, that each figure may 
ftand dire&ly underneath thofe of the fame value, viz. units 
under units, tens under tens, and hundreds under hundreds, 
&c. Then, 

RULE, 

Always begin your addition at the place of units, and 
add together, all the figures that ftand in that place ; and if 
their fum be under ten, fet it down below the line under- 
neath its own place ; but if their fum be more than ten, then 
you mud fet down only the overplus, or odd figure, above 
the ten (or tens) and fo many tens as the fum of thofe units 
amount to, you muft carry to the place of tens ; adding 
them and all the figures that ftand in the place of tens to- 
gether, in the fame manner as thofe of the units were 
added ; then proceed in the fame order to the place of hun- 
dreds, and fo from place to place till alj is finiftied. 

j. In the biffextile, or leap-year, how many days and 





• 




Hours. 

January 

3 * 

- 

- 

- 

- 

■— 

744 

February 

29 

- 

- 

. - 

- 


696 

March 

3 * 

- 

- 

- 

- 

— 

744 

April 

30 

- 

- 

- 

- 

zz 

720 

May 

3 i 

- 

- 

- 

- 

— 

744 

June 

30 

- 

- 

- 

- 

— 

720 

July 

3 1 

- 

- 

- ' 

- 

zz. 

744 

Auguft 

3 i 

- 

- 

- 

- 

= 

744 

September 30 

m 

- 

- 

- 

ZZZ 

720 

October 

3 i 

- 

- 

- 

• 

— 

744 

November 30 

- 

- 

- 

- . 

zz 

720 

December 31 

- 

- 

- 

- 


744 

An Aver 

366 days 

- 


- 

— 

8784 
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6 ADDITION. Book I. 

2 . Find the number of chapters in the five books of 
Mofes ; after that the number of verfes, and give their joint 
fum. 




Chap. I. ADDITION. 7 

3. Decipher the following numerical letters* and find 
their fum, viz. 


IV 

• 

4 

VI - 

- 

6 

IX 


9 

IIX uncommon 

— 

8 

XIII 

- 

*3 

XLV - - 


45 

LXXXI 


81 

XCVI 


96 

cxg 


190 

CD uncommon 


400 

DCC ' - 


700 

MCL 


1150 

MDCXLVJ 1 I 


1648 

MCCM uncommon - 


1000800 

ID 31 DCCCLV 11 - 


5857 

VICCLXXXX 


6290 

Anfwer, 


1017297 


I would advife*the young accomptant, in long operations 
in addition, to point at every 60, carrying on the overplus; 
and when he hath caft up the whole line, carry 6 to the 
next place for every point. 

And to prove the work, begin .at the top, and caft it down- 
wards, in the fame manner as was done upwards, pointing 
on the other fide the figures : and if the amount be the 
fame both ways, it may be prefumed the work is right. 

Or, when you have caft up the whole, divide it into two 
or more parts, which caft up feparately ; then add the fums 
of the faid parts together, which, if like the firft fum, the 
work may be adjudged to be right. 

4. How much is A (born 16 years ago) older than B, 
who will come into the world fourteen years hence ? 

16+14=1 30 years, the anfwer. 

5. A perfon was 17 years of age 29 years fince, and he 
will be drowned 23 years hence ; pray in what year of his 
age will this happen ? 

17 + 29 + 23 = 69 years, the anfwer. 

B 4 SECT. 
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ADDITION. 


Book I, 


SECT. III. 

Addition of English Cqins. 

The lead piece of money ufed in England js a farthing. 
And 

Farth. 

4=1 penny. 

48 = 12 a: 1 {hilling. 

960 =3 240 = 20 = 1 pound flerling. 


7 


d.' 

And 5 : — is a crown. 

6 : 8 is a noble. 

10 : - is an angel, 

13 4. is a mark. 


NfB. 


1. 1 


f Pounds. 

s. 1 

fland 

1 Shillings. 

d. 1 

for . 

] Pence. 

<1 “ 

> 

L Farthings. 


d. But moft commonly, 

JL r r 

t ? is wrote \ 1 1 ^ . 

li ** nr nk - 


Pence Tables to be got by heart, 
d» s. d. s. d. s. d* d. s. d. 


J2 = I 

72 = 6 

20 = 1 

8 

7 ° — 5 

10 

24 = 2 

84 = 7 

3 ° = 2 

6 

80 = 6 

8 

3 6 = 3 

9 & =• 8 

40 = 3 

4 

9° =7 

6 

48 == 4 

108 = 9 

50 = 4 

2 

ico = 8 

4 

60 5 

120 = 10 

60 = 5 

- 

1 10'— 9 

2 


Having placed the numbers to be added in this order, 
viz. pounds under pounds, (hillings under (hillings, and 
pence under pence, &c, 

RULE, 

Begin with the farthings, and for every four carry one 
penny, fetting down the overplus under the farthings; then 
proceed to the pence, cafting up to 60, where make a 
dot, and fo proceed to t}ie top, fetting down the odd 

penep 
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pence in their proper place ; and carrying one for every 
12 pence, and five for every dot (as 60 pence make five 
(hillings;) fo proceed to the units place of the (hillings, 
fetting down the overplus above jo, for each of which 
carry one, and fix for every dot to the angels; and as two 
angels make one pound, carry half the number of angels to 
the pounds, fetting down the odd one, if it fo happen 5 
then call up the pounds, as before dirked, in addition of 
whole numbers. 

1. A nobleman going out of town, is informed by his 
fteward that his corn-chandler’s bill comes to 123I. 19 s. 
His brewer’s 41 1 . 10s. His butcher’s 212 1 . 6d. To 
his lordfhip’s baker is owing 24I. To his tallow chandler 
1 3 1 . 8 s. To his taylor 137 I. 9 s. 9 d. To his draper 
74I. 13s. 6 d. Kis coachmaker’s demand was 214 1. 16s. 6d. 
His wine-merchant’s 681 . 12 s. His confedlioner’s 16 1 . 2 s. 
His rent 861 . 2 s. And his fervant’s wages for half a year 
Came to 46 1 . 5 s. What money mult he fend to his 
banker for, in cafe he would carry with him 50 1. to defray 
bis expences on the road. * 


Corn-chandler 


1 . s. 

- 123 19 

d. 

Brewer 

«• • 

41 10 

— 

Butcher - 

r — 

- 212 - 

6 

Baker 

» * 

- 24 - 

— 

Tallow-chandler 

- 

- x 3 8 

— 

Taylor 

- 

- *37 9 

9 

Draper 

- - 

* 74 *3 

6 

Coach-maker 

m m 

- 214 16 

6 

Wine-merchant 

— m 

• 68 12 

— 

Confe&ioner 

* • 

* 16 2 

— 

Rent 

•• * 

^ 86 2 


Servants wages 

" - 

* 46 5 

- 

for expences 

• T 

; 50 - 

— 


Anfwer 

£ 1108 18 

3 


a. A colleger of cafh hath been out with bills, and 
gives an account that A paid him 13 1 . and half a crown; 
B 2I. 13 s * C 14s. and a groat; D 1 1. 9s. 8fd. 
E ill- 6^d. F ly s. and a teller ; G ns. 2d. Ha 
pound and half a guinea; I a moidore, and 13s. K two 
broad pieces of 23 (hillings each, a Jacobus of 25 s. and a 

(hilling ; 
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Hulling; L nine pounds and a mark; M 12 1 . 12 s. 
N a bank-note of 15 1. and O three crown-pieces and an 
angel. What ca(h had he in charge ? 

h s. d. 

13 2 6 
2 13 o 

- “ *4 4 

- * 9 8i 

- 11 o 6 £ 

- 17 6 

- - 12 2 

- 1 10 6 

a - - 

- 3 12 - 

' 9 *3 4 

- 12 12 - 

- i5 - “ 

- * 5 “ 

« 

£ 76 2-6I 

3. A corn-faftor buys feventy quarters of oats for 
46I. 7 s. 6d. thirty-eight quarters of beans for 100 1. 
twelve quarters of peafe, which coft 16 1. 16 s. eighty-eight 
quarters of barley, for 73]. 8d. fix teen ditto of wheat for 
56 1. 9s. iod. and fix quarters of rye for 4I. is. 6d. 
the water carriage of all comes to 13 1. 2 s. 7d. his riding 
charges to 1 1. 13 s. and if he clears eighteen guineas by 
the bargain, what do his bill of parcels amount to ? 



1 . 

S. 

d. 

Oats - 

. 46 

7 

6 

Beans - 

- 100 


— 

Peafe - 

- 16 

l6 

- 

Barley ... 

- 73 

- 

8 

"Wheat - - 

- 56 

9 

IO 

Rye . - - 

4 

1 

6 

Water carriage - 

- *3 

2 

7 

Riding charges v 

1 

*3 

— 

Cornmiflion 

- 18 

18 

— 


£ 33° 

9 

I 


4. A 


A 

B 

C 

D 

E 

F 

G 

H 

I 

K 

L 

M 

N 

O 
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4. A of Amfterdam is debtor to B of Briftol, for 
mercery wares as per fa&pry, 418 1. 2S. 6d. for forty 
Cwt. of Chc{hire cheefe 52 1 . 18 s. for Englilh broad- 
cloth fifteen pieces, 31 7 1. 12 s. iod. for igjodder of 
lead 320 L for .12 tons of bar iron 173I. 3d. for eight 
tons of copper mol. 10s. 1 d. for his acceptance of a 
bill drawn 881 . 14 s. for another paid for honour 50L 
10 dozen of Morocco fkins 28 1 . 15 s, 4. paid convoys, in- 
furances, and port charges 43 1. warehoufe room, pottage, 
fled age, boatage, and incidental charges 5 1. 5 s. the fac- 
torage of all came to 112J. 6 s. for what fummuft Bdraw 
to clear the account ? 


Mercery wares 

Chefliirecheefes 

Broad-cloth 

Lead 

Bar -iron 

Copper 

Accepted bill 

Ditto on honour 

Morocco fcins 

Convoys, infurances, &c. 

Warehoufe room, &c. 

factorage * % 


1 s. d* 
418 2 6 
52 18 - 

- 317 12 IO 
320 - - 

- 173 - 3 

- iiio 10 1 

- 88 14 - 
50 - - 
28 15 4 

43 - - 
5 I ~ 

- 1 12 6 - 


£ 2720 4 - 


5. A rate or afleflment, for and towards the relief of the 
poor of the parifh of Gofberton, &c. , 


Francis Fane, Efq. - . - 


1 . 8 . 
11 3 

d. 

7 

John Robinfon, Gent. 

- 

3 17 

si 

Richard Calthorp, Gent. 

- 

4 *3 

6 

Thoma^Baley, Gent. 

- 

5 - 7 

4i 

Mr. John Torry 

- 

3 18 

6 

Mr. John Turver 

- 

* 17 

4 * 

Henry Worley 

- 

“ 3 

2 

Jonathan Cheavin 

- 

- *5 

10 1 

William Trickett 

* - 

- 5 

9 

Anthony Birks - , - 

- 

- 6 

io-J 


Carried over 32 9 5 1 


Digitized by uooQle 



12 


A D D I T I O N. 


Book I. 


Mr. Robert Cole 
John Wright • 

Mr. John Shaw 
Thomas Ladd 
John Lambfon 
Thomas Hooper 
Francis Martin 
William Crawforth 
Thomas Oldgate 
William Wifeman 
Mrs. Margaret Parkinfon 
Samuel Lane 
Mrs. Alice Sharp 
William Curtis 
John Linfey 
Mrs. Silv. Flear 
John Patti Ton 
JohnGennils ■* 

Mr. JohnPacy 
William Bilton 
Mr. Robert Allen 
Mrs. Eliz. Wilcox 
John Mafon 
Mr. John Thimbleby 
John Smith 
Henry Ward 
Alexander Codling 
William Lambfon 
John Gibbons 


Brought over 


1. 

3^ 


s. 

9 
2 

10 
i9 

5 

3 

2 

10 

15 

17 

3 

11 
2 
2 
9 

18 
2 

>9 

18 

4 

12 

9 

18 

7 

18 

17 

*3 

5 
17 


d. 

5 1 
. 7 
3t 

nt 

9 

H 

94 

3 

I0 i 

54 

ii 

74 

44 

3 

74 

ii 

9 

47 

3 

”4 


64 


94 


34 


104 


£69 12 7 

6. The Right Hon. the' Lord Bolfover Debtor 

To Paul Purfeproud, upholder. 
1768. - 1. s. d. 

April 19. A rich crimfon damafk bed, laced, 7 

complete - - 3 75 “ 

Mav c. A fet of window curtains and va- ) , o 

1 lences, ditto - - - } 16 11 8 

7. A fine carpet, counterpane, and an | 


otter-down quilt 


12 10 — 


Carried over 104 1 8 
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1. s. d. 

Brought over 164 1 8 
June 6. A crlmfon velvet eafy-chair, and ) 
two ftools, ditto - J 

13. A wrought dimity bed and furni- ? 
ture complete - S 

Aug. 10. A down bed, bolfter, pillows, and ? 

quilt ) 

Chairs 10, with two armed ditto, ? 
walnut-tree framed - J 

Nov. 20. A fire-fcreen, bed, table, and draff- ? 

ing glafs - - - J 

The lady Wanton’s piflure, in a rich 1 
frame - - j 


*3 7 
28 18 

l S - 
34 12 
8 14 
21 - 


£ 225 14 6 


7. A perfon faid he had 20 children, and that it happened 
there was a y#ar and half between each of their ages ; his 
eldeft was born when he was 24 years old, and the age of 
his youngeft is now one-and-twenty. What was the fa- 
ther’s age ? 

When the eldeft was born 
Then IQ + Q t - 
Youngeft - 

Father’s age 



8. A fheepfold was robbed three nights fucceflively ; the 
fir ft night 84 {keep were ftolen 5 the fecond night 42 were 
loft; the iait night they took 21 and left 20 : how many 
were there at firft ? 

20 left 

21 ) C3 d 7 

42 t taken the 1 2d J. night. 

84 $ oftj 

167 fheep in all. 


SECT. 
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SECT. IV. 

SUB T R ACTION. 

S UBTRACTION takes a lefs number from a 
greater, by which the excefs, difference, or remainder 
may be known. 

In fetting down numbers for work, always place the 
greateft number or fum uppermoft, in fuch order that units 
may ftand under units, tens under tens, &c. alfo pounds 
under pounds, {hillings under {hillings, pence under pence, 
&c. 

RULE. 

Begin with the loweft or leaft denomination, (as in addi- 
tion) and take or fubtra& the figure, or figures, in that 
place of the fubtrahend, from the figure, or figures, that 
Hands over them of the fame denomination, fetting down 
the remainder. But if that cannot be done, increafe the 
upper figure or figures, with one of the next fuperior de- 
nomination ; and from that Turn make fubtra&ion $ and fo 
proceed to the next fuperior denomination, where you muft 
pay the one borrowed, adding unity to the fubtrahend in 
that place. 

i. If a perfon hath 105 miles to travel, and hath gone 99, 
how many miles hath he yet to go ? 

Miles. 

99 

Anfwer 6 


a. If a perfon be 49 years of age this prefent year 1772, 
what year was he born in ? 


1772 

49 


Anfw. 1723 


3. In 
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3„ In fifteen hundred ninety- two there died a noble prince? 
how many years is that ago ? 

1772 

1592 

Anfwer 180 


A collector of excife has received 2479 1 . 12 s. 6^d. and 
paid into the office, by feveral remittances, 1977 1. 17 s, 7 fd. 
how much remains in his hands? 


1- s. d. 
Received 2479 12 
Remitted 1977 17 7^ 

In hand £ 501 14 10 


5. Having a piece of ground 127 feet in front, I let off to 
A 57 feet, to build on at one end ; and to B at firft 27 f feet; 
which he afterwards, by corifent, extended to 42 feet; what 
ground was left in the center ? 

Feet, 

127 

57 + 42= 99 

Anfwer 28 


6. Your grandfather, if living, is 1 19 years of age; your 
father actually 63 ; you are not fo old as your grandfire by 
33 years ; what is the difference in years between your fa- 
ther and you. 

Years. Years- 

Grandfather’s no Father’s 62 

-83 - 

Your age 36 Anfwer 27 


7. In the city of Peking in China, is a bell weighing. 
It is faid, 1 2,0000 pounds ; at Nankin, in the fame coun- 
try is another weighing 50000 pounds. The firft exceeds 
7 * the 
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the great bell at Erfurd, in Upper Saxony, by 94600 pounds ; 
how much then is the German bell inferior in weight to thfc 
fecond ? 

Pekin bell 120000 Nankin bell 50003 
— 94600 — 25400 

Erfurd bell 25400 Anfwer 24600 

8. Mifs Kitty told her lifter Charlotte, whofe father had 
before left them twelve thoufand twelve hundred pounds 
a-piece, that their grandmother by will had raifed her for- 
tune to fifteen thoufand pounds, and had made her own 
twentv thoufand 3 pray what did the old lady leave between 
them r 

Mifs Kitty £20000 Mifs Charlotte £ 15000 

By father 13200 13200 

Grandmother 6800 + 1800 

- - = 8600 AnG 

3. What is the difference between the ages of A, born 
in the year 1693, and B that will be born 13 years hence ; 
the queftion being put in the year 1758 i 
Anno 1758 
— 1693 

65 -{- 13 = 78 the Anfwer* 


To prove fubtra&ion, add the remainder to the lefs 
number, which ought to make up the greater, if the work 
be right. 


10. A horfe in his furniture is worth 35 1 . 10 s. out of 
it 12I. 12 s. how much does the price of the furniture 
exceed that of the horfe ? 

]. s. 


Horfe and furniture 35 10 
Horfe - - 12 12 

Furniture - - 22 18 

12 12 


Anfwer £ 10 6 

11. A 
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II. A merchant at his outfetting in trade owed 280 1 He 
Had in cafh, commodities, the flocks, and good debts 

;, I0S -, He w C !. eared th ! firft y ear ¥ commerce 
balance ?^ S * * at the year s end was his net 


To cafli. Sic. 
Commerce 


Debts 


J. 

1 1 505 

393 


s. 

10 

*3 


d. 


11899 3 t 

280 - _ 


Anfwer £11619 3 1 

12. A trader failing, was indebted to A 71 ]. » 2 . fij. 
t oB . 34 1 - 9 *• 9/itoC 16 1 . 8 s. 8d. ; to D 44 'l. ; to 
* l 9 * - . 5 to ^ 11 *• 2S - 3 d > to G 66 i. 17s. 6 d. ; to H 
? fine of thirty marks. At the time of this difatfer he had 
by him in cafh 3]. 13s. 6 d.; in commodities 2? I. 10s • 
in houfliold furniture 13I. 8 s. 6.d. in plate 7]. j8 s ,d" • 
in a tenement 56 1. 15s.; in recoverable book’ debts 
J , * 3 ®: ,od ;. Suppofing thefe things faithfully furren- 
dered to his creditors, what will they then lofe by him ? 

Debtor I Credior. 

d. 

6 



1. 

s. 

d. 

To A 

7i 

12 

6 

B 

34 

9 

9 

C 

16 

8 

8 

D 

4+ 

- 

- 

E 

19 

*9 

- 

F 

11 

2 

3 

G 

66 

17 

6 

H 

20 


- 

Debtor 

284 

9 

8 

Creditor 

192 

J 9 

3 

Anfwer 

£ 91 

IO 

5 


By Cafh ' - 
Commodities 
Houfhold fur- 
niture - 
Plate - - , 
Tenement - 
Book debts - 


\ 


1. S. 

3 13 
23 10 

13 


7 

56 

87 


8 6 
18 5 
*5 - 

13 *0 


£ r? 2 19 3 


13. You were born 34 years after me ; how old lhall I be 
when you are 1 7 j and how old will you be, when I am 70 
years of age ? 

70-34 = 36 You. 34+17=51!, 

C 14. A 
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14. A made a bond for 114I 10 s. the intereft camo 
to 19 1 . He then paid off forty guineas, and gave a 
frefh bond for what was behind. By that time there was 
13 1. 4 s. 8 d. due on the fecond for intereft. He paid 
off 37 1. 14 s. 2d. more, took up the old bond, and figned 
a new one ftill for the refidue. The principal again ran on 
till there was 9 1. us. 3 d, more due, and then he determined 
to take it up : fray what money had his creditor to receive? 



1. s. 

d. 

Firft bond 

114 10 

— 

Intereft - 

- + 19 - 

— 


£ *33 Jo 

— 

Paid - 

— 42 - 

— 

Second bond - •? 

- 91 10 


Intereft 

+ 13 4 

8 


£ i®4 *4 


Paid 

* — 37 i4 

2 

Third bond 

67 - 

6 

Intfcrcft 

•> + 9 11 

3 

Anfwer - - 

* £ 7 6 ” 

9 


15. Received from my fa&or at Alicant, on account of 
fates of tin, to the value of 197 1. 12 s. fterling; of bees- 
wax 7ll- 7s. 6d. of (lockings 47 1. 3s. 6 d. ; of tobacco, 
the net proceeds whereof were 943 1. 15 s. iod. ; of cotton 
123 1. 3 s. 7d. ; and of wheat to the amount of 116I. 5 s. 6d. 
He at the fame time advifes, that he has per order (hipped 
for my account, and rifk, Alicant wines, to the value of 
226 1. 16 s. 6d. ; figs 157 1. iss. 3d; fruit 90 chefts, coft 
104 1- 6 s.; olives 1 36 1. 10 s. ; oil 193 1- 17 s. ; raifins^ 
143 I. 4 d. ; and Spanifh wool to the value of 73 1 . 13 s. 8 d. 
The commiffion of the whole confignment came to 71 1 . 

1 8s. 1 id. which of us is to draw for the difference, and 
' hoyv much ? 


Debror. 
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Debtor. 

Fa&or. | 

| Creditor* 


1. s. 

d. 

f L s. 

d. 

To Tin - 

- 197 12 

— 

By Wines - - 226 16 

6 

Bees-wax' 

- 71 7 

6 

* Figs - - 157 n 

3 

Stockings 

* 47 3 

6 

Fruit - - 104 6 

— 

Tobacco 

- 943 >5 

10 

Olives - - 136 10 


Cotton - 

- *23 3 

7 

Oil - - - 193 17 

— 

Wheat - 

- 116 5 

6 

Raifins - - 143 — 

4 




Wool - - 73 13 

8 

Debtor 

£*499 7 

11 

Commiffion 71 18 

11 

Creditor 

1*07 13 

8 

— 


— 

£ **07 *3 

8 

Balance 

£ 39 * *4 

3 



1 6. A, B and C open an account with a banker, Jan. 
II, 1739* and put into his hands, vizi. A 17 1 . 17s. 
B 34I. ns. 6d. C 28 1 . 18s. lod. On the 21ft A 
withdrew 9I. 10 s. and G advanced 12 1 . and a crown. 
The 24th B called for 61 . 10 s. The 30th C wanted 
19 1. 8 s. 4d, On the 1 2th of February B depofited with 
him eleven broad pieces, and three moidores. On the 19th 
A fent for 5 1 . and a noble more ; but on the 24th re- 
turned him 42 1 . On the 2d of March © paid in twenty 
guineas, and B drew for fix. The 14th B fent in 
1 7 1 . 8s. 8d$ and the 17th A had cafli 12I. 2 s. 6d. 
On the 19th they fent for five guineas a man ; and on the 
24th they returned that fum, and ten marks a piece more. 
How much did their faid banker owe them, jointly and 
feparately, at Lady- day ? 

Debtor. Banker’s account current. Creditor 

• 

A 

J739. 1. s. d» 

1 . s. d. 21ft Jan. - - 9 10 — 

nth Jan. - •» 17 17 - 19th Feb, - - 568 

24th Feb. - - 42 17th Mar. - - 12 2, 6 

24th Mar. - -n 18 4 19.-- - 5 5 - 

Debtor 71 15 4 ^32 4 2 

Creditor 32 4 a — — — 

To A - £39112 

C 2 Debtor. 
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Debtor. Ranker’s account current. 

Creditor. 

B 

J. s. d. 

I. s. d- 

nth T an. % - 34 11 6 24th Jan. r 

. 6 10 — 

I2tb Feb. - - 16 14 — 2d Mar. - 

r 6 6 •» 

14th Mar. - - 17 8 8 19th r - - 

- 55 - 

24tb - - - - 11 18 4 

£18 1 - 

Debtor 80 12 6 


Creditor - 18 i — 

TpB - £ 62 1 1 6 




c 

1. s. d. I. s. d. 

iithjan. - - 28 18 10 30th Jan. - - 19 8 4 

2itt - - - 12 5 - 19th Mar. - - 5 5 - 

2d Mar - - 21 - - ’ 

24th - - - 11 18 4 £ 2 4 13 4 

7 — 1. s. d. — 

Debtor - 74 2 2 A 39 1 1 2 

Creditor - 24 13 4 B 62 1 1 6 

— C 49 8 10 

To C - £ 49 » 10 — 7 

£151 ii 6 

17. B born 1 6 1 years ago, died when C was 47 years of 
a ae ; who it feems came into the world 180 years fince, anc} 
outlived B 43 years. The ium of the ages of thefe tWQ 
perfons js required ? 

180 — 47 133 years fince B died. 

16 1 - 133 =r 28, B’s age. 

47 + ^3 = 90* C ? s age. 

28 -j- 90= u8, the anfwer. 

18. Sam. was born 28 years before Toby, who died at 12, 
and lived 19 years after him. Rachael came to light when 
Sam. was 16, and died 11 years before him. Jofhua (when 
Rachael was feven year* old, being himfelf then 14) went 
abroad, where he continued nine years $ and returning, 
furvived Rachael four years. How pld was each of thefe, 
*nd what is the fum of their ages ? 

28. 
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Toby 


22 1 

12 years old. 

19 


Sam. - 59 years old. 

— 27= 16+ 11 

Rachael 32 years old. 

— 11 = 7 + 4 


>Then 59 + 12 + 32 4. 43 ss 146. 


Jofhua 43 years old. 


19. A chaife, horfe, and harnefs, were together valued 
at 50 1 . The horfe in harness was worth 38 1. 16 s. 6d. ; 
the chaife and harnefs were efiimated at 13 1. 13 s. Their 
feveral valuations are required f 

J. s. d. h s. d. 

Together - - 50 — - Chaife and harnefs 1313 — 

Horfe & harnefs — 38 16 6 11 13 6 

Cha ifc - - ^1136 Harnefs alone t ^296 

I. s* d. 

50 - - 
13 13 " , 

Horfe alone - jf 36 7 - 


4o. From the creation to the flood was 1656 years ; 
thence to the building of Solomon’s temple 1336 years; 
thence to Mahomet, who lived 622 years after Chrift, 1630 


years. In what year of the world was Chrift then born i 

From the creation to the flood - - 1656 

To the building of Solomon’s temple 1336 
To Mahomet - 1630 


4622 

Mahomet after Chrift — 622 


Anfwet A» M. 4000 


c 3 


21. A 


\ 
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21. A is 13 years younger than B, and V} years older 
than C, who in the year 1711 was known to be 24 years 
of age* How old was each of thefe perfons in 1733 ? 


1733 — I 7 H £=22 + 2 4 = 46 C’S } 

17 -j- 4-6= 63 A’s I age. 

13 + 63= 76 B’s ) 

22. W, X, Y, Z fend their money to the Bank, and 
draw upon it in thefollowing manner, viz. June 4th, 1771, 
Z fends in 70 1 * 8 s. Y had 116I. 14s. 10 d. remaining 
on balance; and the 14th fent in 120 1 . more. W paid in 
47 1. 18s. 2d. in cafh, and delivered in a Bank-note for 
200 1 . X paid in a bill of exchange on a good man, for 
33!. 14 s. gd. and in cafh made it up 100 1 . Y on the 
16th drew for 43 1. 12 s. 6d. and on the 20th Z for eleven 
guineas. W on the 24th added 14 1. 12 s. 10 d. and X 
withdrew 471. 10$. 8 d. Y on the 28th paid in i 81 . 5s. 
and two days after drew for 88 1 . 13 s. 4 d. W fent for 63 
guineas on the 30th, and in five days after for 15 1. 10 s. gd. 
more. Z on the 7th of July demanded 12 1. 8s. 3d. 
and X 7 1 . 3s. id. Z on the 15th remitted them 
31 1. 12 s. 4d. and per alignment they received for him* 
the fame time, double that fum. Y received on the 12th 
8 x 1 * 19 s. 8d. and W 10 1 . 10 s. Y three days atfer 
fent in 42 1 . and W 52 1 . On the 19th X fent for 
31 1 * 18 s. iod. and on the 24th paid in 19 1 . 19 s. The 
queftion is, how flood thefe gentlemen’s cafh feverally, and 
what money can they jointly raife ? 


Debtor. The Bank. Creditor* 

To cafh received. W By cafh paid. 


*77*- 

1. 

s. 

d. 

4th June 

- 47 

18 

2 


200 

— 

— 

24th - 

- 14 

12 

10 

1 5th July - 

- 52 

— 

- 

Debtor 

- 3*4 

11 

_ 

Creditor 

- 9 2 

3 

9 

ToW - 

£212 

7 

3 


1, s. d. 

30th June - - 66 3 — 

5th July - - 15 10 9 
1 2 th - - - 10 10 — 


£ 9* 3 9 


Debtor. 
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Debtor. The Sank. Creditor 

To cafh received. X By cafh paid. 

1771. 1. s. d. 

4th June - - 100 - - 

24th July - - 19 19 - 

Debtor - 119 19 - 

Creditor - 86 12 7 

To x - £33 65 

Y 

4th June - 
14th - - 

28th - - 

15th July - 

Debtor 
Creditor 

ToY - £82 14 4 j 

Z 

' 1. £. d. 

4th June - * 70 8 — 

15th July - - -94 17 - 

Debtor - 165 5 -i 

Creditor - 23 19 3 

To Z * £141 $ 9 

To W - - 222 7 f 

x - - 33 • 6 5 

Y - - 82 14 4 

Z - - 141 5 9 

In all - £ 479 J 3 9 

C 4 23. Mofes 


1. s. d. 

20th Jynt - - 11 11 . 

7th July - - 12 8 3 

£ 23 19 3 


1 » s. d. 1, s. d. 

- 116 14 10 16th June - - 43 12 6 

- 120 — — 30th - - 88 13 4 

- 18 5 - J2thjuly - - - 81 19 8 

- 42 „ 

£214 5 6 

- 296 IQ 10 — — 

- 214 5 6 


1. s. dt 

24th June - - 47 10 8 
7th July - - 731 
19th * - - 31 18 10 

£86 12 7 
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23. Mofes was born Anno Mundi 2433 Homer 832 
years after him. Julius Caefar lived 40 years before our 
Saviour; and Alexander 312 years before Cxfar. Now as 
Chrift was incarnate 4000 years after the creation, the fum 
of the intervals between Homer and the three »reat per- 
fonages laft mentioned is required ? ° 


Mofes born A. M. 


‘ 2433 

+ 832 


Homer born A. M. 
Chrirt born A. M. 

Caefar born A. M. 

Alexander born A. M. 


- 3^5 

4000 
— 40 

3960 

— 312 


- 3 6 48 


3960 — • 3265 = 695 from Homer to Caefar. 

40°o 3 2 £'5 = 735 fr° m Homer to Chrift. 

3648 — 3265 = 383 from Homer to Alexander. 

Anfwer 1813 

24. A merchant, taking an inventory of his capital, 
finds in his vault 2S pieces of brandy, which coft him 
* 7 + K . ,os - , 6d - Bourdeaux claret 40 tuns, which flood 
im in 754 1. 4 s.; 22 lafls, four bufhels of corn in his 
granary wot th 675 1. 17 s. 3 d. ; with two lafts of 
Canary feeJ, worth 113!. | n his warehoufe were 10 cafks 
ot indigo, worth 632 1. , 2 s. a parcel of faffron, worth 

V‘ r W i,' P /’ 0f r S E afford 0Wf d h 'm 384I. 10s. In 
the hands of K of Lynn, he had wnesm the amount 
of 10 u I. 1 os. Pepper in the keeping of S. Q. of the 
Cuftom-houfe, value 1552 1 . 16 s. 8 d. Bcf.des which, R.O. 
owes him on bond 300 1. ; and T.M. on note 260I. 14s. 
He has in Ii.d a bonds to the value of 459 1. and the intereft 

of.hofe fecumies made 25I. 14 s 6d. He had Bank-ftock 

to the value of 2134 1 4 s. 6 d. There lay in his banker’s 
hanes 1892I. 17 s. 6d. He was at this time indebted to ’ 
D . t . 71.31. 13s. To M. F 352I. jos. 8 d. To L. P. 
the foot ot his account ir 2 guineas. To J. B. on balance 
57I. 12 s iod. loan liifurance 190 1. The prefent ftate 
04 perlon s lortune is iwqujjecJ f 

Stock 
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Stock debtor, 

ToD. E. - 
M. F. - 
L. P. - 
J. B. - 

Infurances - 


SUBTRACTION. 


1. 

7*3 


s. d. 
13 “ 


352 to 8 

- j8o 12 — 

57 12 10 

- 190 — — 

£ 1494 8 6 


By Brandy - 
Claret - - 
Corn • - 

Canary feed 
Indigo 
Saffron - 
w.p. 


25 

Contra creditor. 
1. s. d. 
874 10 6 
754 4 - 

6 /S *7 3 

11 3 - - 

632 12 - 

2 53 5 - 

384 to - 


Wines perF.G. ion 10 
Pepper per S. 0.1552 16 
A bond on R. O. 300 — 
A note onT. M. 260 14 
India bonds - 459 _ 

Intereft - 25 14 

Bank-ftock - 2124. 4. 
Banker - - 1892 17 

£ 1 1 3 2 4 _ *T 

— 14-94 8 


9 

6 

6 


The merchant’s prefent worth, £ 9830 


ii 

6 


7 5 


25. Seth was born when Adam was 130 years of age and 
800 years before our faid grandfire’s death. Seth at the age of 
105 years had Enos. He at 90 was father to Canaan, who at 
70 had Mahalaleel. This manat 65 got Jared ; who having 
lived 162. years, was father to Enoch. This patriarch at 6c 
years of age had Methufelah ; and by the time he was 187 
years of age, his fon Lamech came into the world ; who at 
182 years old was father to Noah; and when Noah was 600 
years old, the flood fwept away the bulk of mankind. In 
what year of the world did this happen, and hbw long after 
the death of Adam ? 

Adam at - 130 years had Seth. 

Seth at - 105 Enos. 

Enos at - 90 Canaan. 

Canaan at 70 Mahalaleel. 

Mahalaleel at 65 Jared. 

Jared at - 162 Enoch. 

Enoch at - 65 Methufelah. 

Methufelah 187 Lamech. 

Lamech at 182 Noah. 

Noah at - 600 e ntered the ark. 

Year of the flood 1656 
Adam 130 + 800= 930 

After his death - 726 26. In 
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26. In a company S had 3 1. 17 s. 2d. more fhanT, who 
had fix guineas lefs than R, who had within 16 s. 8 d. 
as much as W, who was known to have 10® guineas, want* 
ing 10 marks of 13 s. 4d. each. Pray what money had they 
among them ? 

1. s. d. 1. s. d. 1. s. d. 

XO+ 613 4 = 98 6 8 W had. 

58 6 8 16 8=97 10 — R had. 

97 10 6 6 - = 91 4 -Thad. 

9 * 4 - + 3 *7 2 = 95 1 2 Shad. 

^382 1 10 the anfwer. 

41 

27. If the mean diftance between the earth and fun be 
81 millions of miles, and between the earth and moon 240 
thoufand miles, how far are thefe two luminaries afunder in 
an eclipfe of the fun, when the moon is lineally between 
the earth and fun ? And in another of the moon, when the 
earth is in a line between her and him ? 

Diftance of the fun from the earth - 81000000 

- - - of the moon - - - - - 4. 240000 

From each other in an eclipfe of the moon 81240000 

81000000 
— 240000 


----- in an eclipfe of the fun - 80760000 

28. Hipparchus and Archimedes, of Syracufe, about 200 
years before Chrift ; Poffidonius 50 years before the faid 
grand period ; and Ptolemy 140 years after it; all advanced 
the fcience of aftronomy. How long dideach of thefe perfons 
flourifh before the year of Chrift 1758 l 

200 50 

+ * 75 % + 2758 

Hipparchus and Archimedes 1958 Poffidonius. 1808 

*758 

— 140 

Ptolemy - 1618 

29, A 
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29- A grant was made by the crown, anno 1239, which 
was forfeited 137 years before the Revolution in 1688 j how 
Ions did the fame fubfift ? 

Revolution A. D. 1688 1551 

— 137 Granted A. D. 1239 

Forfeited A. D. 1551 Anfwer 312 

30 The building of Solomon’s temple was in the yeaf 
of the world 3000. Troy was, by computation, built 443 
years before the temple, and 260 years before London. Now 
Carthage was built 11 3 years before Rome ; founded 744 
years before Chrift, born anno mundi 4000. Is London or 
Carthage the antienteft city, and how much ? 

Solomon’s temple built A. D. - - 3000 

Troy before - - - — 443 

A.M. 2557 
+ 260 

London built ----- A. M. 2817 

Chrift born - - - - - - AM. 4000 

Rome built before - - - - - ~ 744. 

A. M. — 3256 

Carthage before ------ — 113 

A. M. 3143 
2817 

London built before Carthage - - 326 years* 


31. A public edifice was finifhed towards the clofe of the 
icth of king John, who began his reign 134 years after 
the conqueft in 1066 \ and it flood till within 70 years of 
the peace of Utrecht, in 1713. Of what duration was it ? 

Conqueft - • - A. D. 1066 

134 -f- 10 = + 144 

Edifice finifhed - A. D. 1210 

Peace of Utrecht - A. D. 1713 

~ 70 

Demolition — - - A. D. 1643 

— 1210 

Duration 433 years, the anfwer. 

32. A, 
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32. A, born anno 1438, died at 48 years of age. B died 
$nno 1502, aged threelcore and feventeen. C, in the year 
1577, was 22 years of age, and furvived that time 54 years* 
D, anno 1616, had lived juft half his time, and died in 
1648. E was 13 years old at the death of D, and fourteen 
years after that was father to F, who was 31, when his fon 
G was born ; who, at his grandlire’s death, was feven years 
of age. The years of Chrift, wherein thofe men were born, 
and the year wherein the firft five of them died, are feverally 
quired ? 

A born 1438 -}- 48 = i486 died. 

B died 1502 — 77 = 1425 was born. 

Cin 1577 — 22 = 1555 was born. 

And 1577 + 54 = 1631 died. 

D died 164.8 — 1616 =. 32 half his age. 

And 1648 — 64 = 1 584 died. 

E in 1648 — 13 = 1635 was born. 

And 1635 + J 3 + H + 3 1 + 7 = 1700 died. 

Fin 1635+ 27 = 1662 was born. 

G in 1662 + 31 = 1693 was born. 

33. The powder-plot was difcovered 88 years after the 
Reformation in 1517. The murder of Icing Charles the Firft 
was committed 43 years after that dil'covery. The acceflion 
of the Brunfwick family to the crown was in 1714, juft 54 
years after the return of king Charles the Second, who had 
Jived in exile ever fince the death of his father Charles the 
Firft. How long was that ? 

Reformation - - - - A. D. 1517 

Powder-plot difcovered - - A. D. + 88 

1605 

+43 

King Charles murdered - - A. D. 1648 

1714 — 54 = 1660 — 1648 = 12 years, the anfwer. 

34. Arphaxad was born to Shem two years after the 
Deluge, and 500 years before his father’s death ; but at 35 
years of age he had Seth, who at 30 was father to Eber ; 
who at 34 had Peleg, and he lived 430 years after that. 
The queltion is, whether Shem or Eber died the firft j and 

at 
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at ninefcore and fourteen years after the death of the longer 
liver, what interval might be wanting to complete the term 
of 1000 years after the Flood ? 

Selah 35 + Eber 30 - - - - - - — 

Eber had Peleg at 34, lived after 430 - - == 464 


Shem died after the birth of Arphaxad 


529 

500 


Eber was furvivor - - - 

IOOO — 502 + 29 + 194 = 275, interval required. 


35. B was born 14 years after C, who came into the 
world 19 years before A, who was 23 years of age eight 
years ago. What then is the age of D, who is within 22 
years of being as old as thofe three together ? 

22+ 8 == 31 A} 

*9 + 3i = 5 oC f 117 

50 15 3E 36 B i — ^ 


1 1 7 95 the anfwer. 

36: Of the noble family of Cornaro, the grandfire’s a®e 
was 134 years ; and he was 93 years older than the fon, at 
the time when the fon and father’s: age together made 113 
years. Diitinguifh their ages? 

Grandfire’s age - - =r 134 

— 93 


Sons - - - =r 41 

I j 2 — 41 = 715 father’s age. 


37. K is 19 years older than L, who was 27 years of age 
in thefouth-iea year 1720. How old is M, in 1740, who in 
the year 1738 was within 24 years of being as old as both of 
fhem together. 

19 + 27 = 46 K’s age in 1720 
1738 — 1720 = 18. 

46 + ]8 =64 K’s > • Q 

27 + 18 = 45 L’s j age ini 738 - 


64 + 45 == Ic 9 + 2=1x1. 
in — 24 = 87, the anfwer.. 

38. If 
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38. If Sampfon was born 17 years after Timothy, and 
Timothy 26 years before Jacob, who 28 years hence will be 
juft 50. In what year of Chrift were they lcverally born, the 
quefiion being propofed anno 1758? 

J 758 — 50 = 1708. 

1708 + 28 = 1736 Jacob. 

1736 — 26= iyioTimothy. 

- 1710 -f- 17 == 1727 Sampfon. 

39. A,born annoChrifti 3 18, lived 207 years before B, who 
lived 104 years after C, who was fucceflbr to D 84 years. E 
was alfo 1 12 years after D, but predeceflor to F, by 47 years. 
In what year of Chrift did each of thofe gentlemen flourifh ? 

318 + 207 = 525 B 
525 — 104 = 421 c 
421 — 84 = 3370 

337 + 112 = 449 E 
449 + 47 = 49*> F 

40. A was born when B was 18 years of age. How old 
lhall A be, when B is 41 5 and what will be the age of B, 
when A is 72 ? 

41 — 18 =123 A. - - - 72 + 18 = 906. 

41. B, born anno 1108, lived 48 years before C, Who 
was 1 13 years fenior to D ; and X was 1 14 years before Y, 
who was 74 years after Z, born anno’ 1527. In what years 
©f Chrift were thefe men feverally born ? 


B born - - ----- A. D. 1108 

+ 48 


C born ------- A. D. 1156 

+ "3 




flourifhed. 


D born - -- -- -- A. D. 1269 

Z born ------ - A. D. 1527 

+ 74 

Y born - - - - - - - A. D. 1601 

— 114 


X born - - - - - - A. D. 1487 

*12. A, born 445 years before the year 1733, died anno 
J C ' . I' boro. 37 years ago, will die 18 jears hence. C, 
v 1 V f : > a g°j died 197 years fince. D, born anno 

i57 8 > 
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1758, lived till within 75 years of the faid 1733. The length 
ot thofe peopled lives is feverally required ? 


1733 — 445 = 1288 A born. 

1 362 — 1288 = 74 his age. 

37 + 18= 55B’s) 

256 — . 197 = 59 C’s } S • 

1733 — 75= 1658 D died. 

1658 — 1578 = 80 his age. 


43 If I am now 42 years older than you are, what will 
be the difference of our ages 14 years after my deceafe, in 
cafe you lhall then furvive ? 

42 — 14 = 28, the anfwer. 


44. A, born anno 1441, lived till B was feven years of 
age; which was 23 years before the Reformation, in 1517- 
B furvived this remarkable sera juft: 49 years. C, born nine 
years after the death of A, lived but till B was 36 years of 
age. The fum of the ages of thefe three perfon^is required l 


Reformation 

* * 

- A. D. 1517 
23 

A died 
born 

m m 

- A. D. 1494 

- A. D. 1441 

A’s age 

1517 + 49 > 
*494 — 7, 

B died 

B born 

53 

- A.D. 1556 

- A. D. 1487 

B’s age 

- 

- . 79 

3 6 “ T+ 

9 = C’s age 

- = 20 


53 + 79 + 20 := l 5 2 > anfwer. 


45. A fnail in getting up a May-pole, only 20 feet high, 
was obferved to climb eight feet every day ; but every night 
it came down again four feet. In what time by this method 
did he reach the top of the pole ? 

20 — 8-f- 4 = 16 to go the 2d. morning, 
lb — 8 + 4 = 12 to go the 3d. 

12-8 + 4= 8 to go the 4th, and at night got to the top. 

46. *The femi-diameter of the earth’s orbit, or annual 
path round the fun in the center of the fyftem, is about 
8icooooo miles; that of Venus 59000000. When they 

are 
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are both on the fame fide the fun, they are inperigaeo; when 
on different Tides, in apogaeo. What is the difference of 
their diftance in both thefe circumftances ? 

8 iococoo — 59000000 = 22000C00 miles in perigaeo. 
81COOOCO -f- 590000C0 = 140000000 inapogaeo. 
Then 14000000 — 22000000 = 1 18000000, the anfwer. 

47. B was 14 years old, when C was 25. Howoldfhall 
C be, when B comes to be 25 ? 


25—34=11 

25 11 z= 36, the anfwer. 

48. A, born 17 years after C, and 13 before B, died 42 
years before the late king’s inauguration in 1727, aged 
47 years. C died anno 1712, and b exactly eight years be- 
fore him. D, born 23 years before C, died at 64. E, born 
11 years after B’s death, will die fuppoJe 12 years after the 
year 17 33. And F, born juft in the midway of the inter- 
val between the births of A and D, is not to reach the time 
of E’s death by 14 years. What is the fum of all their 
ages, and which of them lived longeft ? 

1727 
- 4 2 

A died A. D. 1685 

Aged —47 1704 

Born 1638— 13 — I ^ 5 y B born. 

— 17 . A g e d 53 

C born - - - Jt 2 i 

Died - - > * 7 r2 ~~ t ^ 21 == £ ’ s a g e - 

1 02 1 — 23= 1598 D born. 

B died - - - "1704 4 - 64 age. 

rf- 1 1 1662 died. 

~ * 7*7 

' 1733 -f 12 = *745 E d *cd. 

_jj_45 l 7 ] S = 30 E’s age. 

1638 = 1598 = 40 its half 20. 

1745 — 14 = 1731 F died. 

1638 — 20 = 1618 born. 

Aged 113, 

A B C D E T~Z—. 

47 + 53+ 91 - 4 - 64+ 30 + 1 13 = 398 fum. 

And 113 — 91 =22 F, oldeft. 

49. Three 
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49. Three and thirty years before the Reftoration in i66o» 
the crown granted demefnes, to certain ufes for 210 years 
then to come. The proprietor, in 171$* procured a rever- 
lionary grant of 99 years, to commence after the expiration 
of the fir ft. In what year of Chrift will the fecond term end i 

Reftoration - - * - - A. D. 1660 

Grant before - - — 3 3 

Firft Grant made - - A. D. 1627 

Duration - - - - + 210 

End of the firft grant .*■ - A.D. 1837 

Reverfionary grant's continuance - +99 

Its expiration - - - A. D. 1936 

<jo. A young fellow owed his guardian 74 1 . 18s. ad. on 
balance. He paid off 41 1 . 14s. 8d. and then declared his 
lifter owed the gentleman half as much again as himfelf : on 
hearing this, Ihe paid off in a pet 13I. ias. iod. and gives 
out‘that her uncle William was noc lefs in arrear than her 
brother and Ihe together. The uncle hereupon pays 24 1. 7 s. 
3d. And then the uncle's brother, who, by the bye, was not the 
uncle of thofe children, for i 50 1. undertakes to fet them all 
clear, and has 35 1. 15 s. 5d. he fays* to fpare. Gan that be 
true l 

1. s. d. 

Brother debtor to guardian the at firft - - 74 18 2 

Paid - - - - - - — 41 14 % 


Remains debtor - 


33 

3 

6 


4 - 

16 

11 

9 

Sifter debtor at firft - 

. 

49 

*5 

3 

Paid ------ 

— - 

*3 

1 2 

10 

Sifter remains debtor — — • 


36 

2 

y 


+ 

33 

3 

6 

Uncle William debtor at firft * 


69 

5 

11 

Paid ------ 

— 

2+ 

7 

3 

Remains debtor - - - - 

- 

44 

18 

8 


Then 33I. 3s. 6d.+ 36U 2s. sd.+44^ i8s.8d.rnn4l.4s. 7!. 
*. • 150I. ~II4l* +s* 7d. ss35l. i5s. 5d, as was propofed. 

D 51, Five 

9 
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51. Four notable d.fcoveries preceded the Reformation in 
1517, viz. ift. The invention of thecompafs 215 years be- 
fore that period. 2d. Gunpowder, found out 42 years after 
the ufe of the compafs. jd. Printing difeovered 77 years be- 
fore the Reformation : And, 4th. America became known 
148 years after the invention of gunpowder. The queftion 
is, in what year of thrift did each of thefe happen to be 
found ? 


The Reformation - . - - 

A. D. 151 / 
— 215 

Invention of thecompafs - 

A.D. 1202 
+ 4 * 

Gunpowder - - , 

A. D. 1344. 

+ *48 

America difeovered 

A. D 1492 


1517 
~ 77 

Printing invented 

- A.D. 1440 


*##########*############ 

SEC T. V. 

MULTIPLICATION, 

M ultiplication is a rule, by which the 

greater of two numbers may be fpeedily increafed a$ 
often as there are units in the left, and in a concife manner 
performs the office of addition. 

In every operation in multiplication, are two given num- 
bers, called factors, viz. 

Firft, the multiplicand,. or number to be multiplied, which 
is generally the greater of the two. 

Secondly, The multiplier or multiplicator, or number by 
which we multiply, which denotes the number of times the. 
multiplicand is increafed by, or added to itfelf ; and from 
thence will arife a third number, called the product* 

This 
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This in geometrical operations is called the Rectangle, 
or Plane. 

Let 7 Multiplicand ) F _ A . By addition 7 

5 Multiplier K aitors * 7 

35 product. 7 

“• 7 



35 futni 

MlJLTIf LICATION TaBLK. 


* X 1=4 

4 X 7 = 28 

7 X 9 = 6$ 

2x3=6 

4 X 8 = 32 

7 X 10 = 70 

2x4=8 

4 x 9 = 36 

7 X 11 = 77 

2 X 5 = 10 

4 X 10 = 40 

7 X 12 = 84 

2 X 6 = 12 

4 X 11 = 44 


2 x 7 = 1+ 

4 X 12 = 48 

8 X 8 = 64 

2 X 8 = 16 
2 x 9 = 18 

5 X 5-23 

8 X 9 = 72 

8 X 10 = 80 

2 X IO = 20 

5 X 6 = 30 

8 X 11 = 88 

2 X II = 22 

5 X 7 = 35 

8 X 12 = 96 

2 X 12 = 24 

3 X 8 = 40 


3 X 9 = 43 


3 X 3=9 

5 X 10 = 50 

9 X 9 = 81 

3 X 4 = 12 

5 X 11 = 55 

9 X 10 = 9 0 

3 X 5 = 15 

5 X 12 = 60 

9 X II = 99 

3 X 6 ~ 18 


9 X 12 = 108 

3 X 7 = 21 

6 x 6 = 36 


3 X 8 = 1 4 

« x 7 = 42 

16 X 16 i 1 00 

3 X 9 = 27 

6 X 8 = 48 

10 X li = no 

3 X 16 = 30 

6X9 = 54 

10 X 12 = J 20 

3 X n = 33 

6 X io = 60 


3 X 12 = 36 

6 X 11 =66 



6 x 12 = $2 

II X II 3 121 

4 X 4 = *6 

II X 12 = I32 

4 X 5 — 2° 

7 X 7 = 49 


4 X 6 = 24 

7 X 8 = 56 

12 X 12 = 144 


N. B. This table is to be perfectly learned by heart* fo as 
to be readily remembered without paufing. 

Then multiplication may be eafily performed, obferving 
the following 

D 2 RULE. 
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RULE. 

Always begin with that figure which (lands in the units 
place of the multiplier, and with it multiply the figure which 
Hands in the units place of the multiplicand y if their product 
be lefs than ten, fet it down underneath its own place of 
units, and proceed to the next figure of the multiplicand. 
But if their produ& be above ten (or tens) then fet down the 
overplus only (or odd figures, as in addition) and bear (or 
carry) the faid ten (or tens) in mind, until you have multi- 
plied the next figure of the multiplicand with the fame figure 
of the multiplier ; then to their produft add the ten or tens 
beared in mind, fetting down the overplus of their fum above 
the tens, as before; and fo proceed in the very fame manner, 
until all the figures of the multiplicand are multiplied with 
that figure of the multiplier. 

394786 8643597 796534289 

7 9 11 

2763502 7779 2 373 8761877179 


2. When the multiplier is any number between 12 and 
2 o ; multiply by the figure in the units place y and as you 
multiply, add to the product of each (ingle figure, that of the 
multiplicand, which (lands next on the right-hand. 


4721217 

15 

47 I 3 I 7 6 

16 

947 r 376 i 

18 

70818255 

75410816 

1704847698 

12345 

72453 

6729004 

13 

17 

19 

160485 

1231701 

127851076 


2 . But when the multiplier confifts of feveral figures, the 
multiplicand muft be multiplied with every (ingle figure of the 
multiplier ; always placing the firft figure, or cypher, of every 
particular product, direftly underneath that figure of the mul- 
tiplier you then multiply with. 

473918+ 
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4739° 84 
9-7 85 

23696420 
37914272 
33' 74988 
18957136 
42653556 


6247386495 
2 735 6 


37484318970 

31236932475 

18742159485 

437 3 1 7 0 5465 
12494772990 


449213033940 170903504957220 


37 


4. If there be a cypher, or cyphers, intermixed with the 
figures, move for every figure, or cypher, one place toward 
the left hand, and take care that every firft figure of the fer 
veral produ&s ftand dire&ly under its refpe&ive multiplier, 

630700325 50710984 

6072008 4050607 


5045602600 

1261400650 

4414902275 

3784201950 


354976888 

304265904 

25355492 ° 

202843936 


3829617419002600 205410266767288 


5. Cyphers placed at the end of either or both factors, are 
to be omitted till the laft product, and then the number of 
cyphers as are at the end of both njuft be annexed to it. 


42600 

2200 



93720000 


429000 

5600 


2574 

2145 


2402400000 


6 . Any number given, being multiplied by 1, undergoes 
no alteration ; but if by 10, a cypher is to be annexed ; if 
bv 100, annex two cyphers ; by 1000, annex three, &c. * 

7 D 3 7*57 
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r- - i ss - 

j 10 ~ ■ 

7 *S 7 X< \i° 0 iz: 
! icpoo =; - 
Li ooooo =5 - 


' " - 7*57 

- ' - 71570 

- - 715700I 

- - 7157000 f 

- -71570000 5 

- - 7 1 5790000 j 


And thus for 
as many cy- 
phers as you 
pleafe. 


7. In geometrical progreffions, converging feries, &c. 
when multiplications have been very operofe, I have fre- 
quently added, fubtra&ed, or divided ; or multiplied a pro- 
duct by a fmaller, when the former happens to be a multiple 
of the latter; as I {hall endeavour to explain in the example 
following : 

8496427 

874359 C By fubtra&ing the right-hand figure from 

— i ,a cypher, and each preceding figure from 

76467843 1 that following. 

42482135 - By dividing the multiplicand by 2. 
25489281 - By dividing the produ& of 9 by 3. 

33985708 - - By add.thelaft prod, to the multiplicand. 
59474989 - * By adding the two laft produ<Sb together, 
67971416 - - By multiplying the produfi of 4 by two. 

7428927415293 


But before the learner attempts to perform operations by 
this method, he ought to be acquainted with divifion. 

8. If the multiplier be any number ne^r 100, 1000, 10000, 
&c. iticreafe the multiplicand by as many cyphers as there 
are figures in the multiplier ; and fubtraft the multiplicand 
from itfejf thus increafed, as often as the multiplier wants, 
tin ts of that by which the multiplicand was increafed. 

Let 7943628 X 999 And 4372845 X 9997 

4372845COOO 

1 3 u 85 45 — multiplic. x 3 - 
437 I 533 ‘ 46 s 


9. If the multiplier be a repetend of the fame figure, 
multiply by one of the repeating figures ; and the figures of 

that 


7942628000 

7943628 

7935684372 
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that produft added, as if they had been wrote down in as 
many produ&s as the multiplier repeated the fame figure, give 
the produCt required. 

547856789 54018 

22222 3333 


I0 957 I 357 8 


162054 


121 74+7356 5158 


180041994 


IO- When the repeating figure is a high digit, colled: the 
product of as many ones as there are digits in the multiplier, 
from the multiplicand, according to the rule in the lad con- 
traction ; which produCt being multiplied into the repetend, 
will give the true product. 

7843 2 5634 in «> 7777777 * 

871472839519374 Produces colle&ed for iiiiii I. 

7 

6100309876635618 Produ&of 7777777* 


11. Find the prod u A of the given multiplicand by the like 
number of nines, and divide that produft by 9 ; the quotient 
multiplied by the digit which repeats in the given multiplier, 
will be the prod u& required. 

Ex. Let 4538769 be multiplied by 7777777* 

45387690000000 

453876 9 

#^45387685461231 N. B. Divifion muft be learned 

■ before examples of this kind 

5043076162359 be attempted. 

X 7 

353 °' 533 i 365'3 


D 4 


12. When 
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12. When the multiplier can be parted into periods, which 
are multiples of one another, the operation may be coptra&ed 
in the following manner. 

864934^864 
^3257696 1 2 

103792174368 produft of 12. 

-830337394944 - foregoing produa X 8. 
4982024369664 - - laft produa x 6. 

* i 4 i 7 i 39 i ^°48 - - - - firft produa x 11. 

1 146704256 1 708308768 


13. To multiply by a faaor, confifting of as many cy- 
phers between two digits as there are places in the multipli- 
cand, multiply by a fingle digit ; and the produa by the fe- 
pond figure will fall direaiy to the left-hand of the produa 
by the firft figure ; but if the produa of the firft figure be 
lets than 10, then a cypher muft be put dowp between the 
two produdts. 

84629 

7000003 

592403253887 


_,. T 4 j he proof of multiplication, is by making the multi- 
plicand to be the multiplier; then, if the produa comes out 
tne lame as before, your work is right. 


• /n*uP r ca ^ in ? away the nines, which, though not 
infallible, ferve s to confirm the other. Thus; in the laft ex- 
ample, make a crofs, and add all the figures, or digits, of the 
multiplicand together, as units, thus, $ 4- a -f. 6+2 +9=: 
29; caft away the nines, and fet the remainder 2 on one*ide 
the crofs. Do the fame with the multiplier 7 -f 1 = ]0 : fet 
the remainder j on the other fide the crols. . £>o the like by 
the produa, and fet the remainder at top. Laftly, multiply 
e gures on the Tides, and fet the remainder at the bottom, 
after the nines (if any ) are caft away j which muft be the fame 
^vitn the top, if the work is right. 


Question;? 
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Questions to exercife Multiplication, 

i. A is 17, B 7 ; what will their ages feverally bfc, when 
the elder is double the age of the younger ? 



20 A’s age, the anfwer. 


2. Trajan’s bridge over the Danube is faid to have had 20 
piers to fupport the arches, every pier being 6a feet thick, 
and fome of them were 1 50 feet above the bed of the river ; 
they were alfo 170 feet afunder : pray what was the width 
of the river in that place, and how much did it exceed the 
length of Weftminfter-bridge, which is about 1200 feet from 
(bore to fhore; and is fupported by n piers, making the 
fiumber of arches 12 ? 

Arches - 21 X 170 = 3570 
Piers - 20 X 60 = 1200 


Width of the Danube - 4770 

of the Thames - 1200 


Difference - 357a the anfwer. 

• ^ 

3. By God’s bleflings upon a merchant’s induftry, in ten 
years time he found himfelf pofTefTed of 13000!. It appeared 
from his books, that the laft three years he had cleared 873 1. 
a year ; the three prepeding, but 586 1. a year; and before 
that, but 3641. a year. The queltion is, what was the ftate 
of his fortune at every year’s end that he continued in trade^ 
find confequently what had he to begin with ? 

Merchants whole ftpck «■ - £ 13000 


Gain per am 
Ditto - 
Ditto - 

Whole gain 


364 X 4 = 
586 X 3 = 
873 X3 = 


- * 45 § 

* 1758 

- 2619 


l 5833 


Original ftpck 


£ 7*67 

4* Whaf 
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4. What difference is there between twice eight-and- 
twenty, and twice twenty-eight j %s alfo between twice five- 
and-fifty, and twice fifty- five? 

28 X 2 = 56 

2 X 8 + 20 = 36 

Anfwer 20 difference 


Alfo 55 x 2=110 
2 X 5 + 50 = 60 

Anfwer 50 difference. 


5. What number taken from the fquare of 54, will leave 
19 times 46 ? 

54 56 

X 54 x 19 


216 

270 

then 2916 


4H 

46 

— 874 = 2042, the anfwer. 


6. The remainder of a divifion fum is 423 } the quotient 
423; the divifor is the fum of both, and 19 more. What 
then was the number to be divided ? 

423 

423 

*9 


865 divifor 

X423 


2595 

*73° 

3460 


365895 

+ 424 

366318 the anfwer. 

7. There 
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7. There are two numbers ; the greater is 73 times 109 ; 
and their difference 17 times 28; I demand their fum and 
produ& ? 

109 X 73 = 7957 the greater number. 

28 X 17 = 476 


7481 the lefs number. 

7957 "t" 74*8 1 = *5438 their fum. 

7957 X 74*81 = 59526317 their produ<a. 

8. There are two numbers, the lefs is 187* the difference 
34; give the fquare of their product, ditto of their fum and 
difference, and the fum of thofe Squares. 

187 + 34 = 221 the greater ; then 221 X 187 = 41327 prod. 

41327 x 41327 = 1707920929 fquare of their prod u£t. 
221+187= 408 ; and 408 x 408= 1 66464 fquare of their fum. 
221 — 187 = 34 ; and 34X 34= 1 156 fquare of their differ. 
Laftly, 1 707920929 + i 66464 + 1156=1708088549 anfw. 

9. A perfon dying, left his widow the ufe of 5000 1. To 
a charity he bequeathed 846I. 10 s. To each of his three 
nephews 1230 1. To each of his four nieces 1050 1. To 
twenty poor houfekeepers five guineas each; and 200 guineas 
to his executors. What muff he have died poffeffed of f 

I? s. d. 

To his widow - - - 5000 — ~ 

To a charity - - - - 846 10 — 

To nephews 1230 X 3 - 3690 — — 

To nieces 1050 X 4 - 4200 — — 

To 20 poor houiekeepers 105 — — 

To executors - - - 2iO — — 


14051 10 — 


10. In the partition of lands in an American fettlement, A 
bad 757 acres allotted to him, B had 2104 acres, 016410* 
V 12881, E 11008, F 9813, H 13800, and I 881 8 acres; 
now how ipany acres did the fettlement contain, fince the al- 
lotments made above want 416 acres of yth of the whole? 

Firft 757 -+ 2104 + 16410+ 12881 + 11008 + 9813 +- 
J380O + 8818 + 416 = 76007. 

« Then 76007 x 5 = 380035, the apfwer. 

SECT, 
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SECT. VI. 

DIVISION. 

D IVISION is a rule by which we fpeedily difcover 
how often on$ number is contained, or may be found 
in another ; or by which any number may be decreafed ; or 
divided into as many parts as there are units in the number 
you divide by. 

To perform divifion, two numbers are always given. 

I. The dividend, or number to be divided. 

II. The divifor, or number by which the faid dividend is 
to be divided. 

And from thence will arife a third, called the quotient, 
which (hews how often the divifor is contained in the divU 
dend. 

Laftty, If the divifor doth not exa&Iy meafure the divi-r 
dend, a fourth number occurs, called the remainder; which 
is always lefs than the divifor, and confequently a fra&ional 
part of the quotient. 

Divifion by a fingle figure, or not exceeding in the 
divifor, is performed by the following 

RULE. 

Firfl, obferve how often the divifor is contained in the firft 
figure of the dividend (or in cafe the firft figure of the divi-r 
vidcnd be lefs than the divifor, in the two ftrft figures) and 
fet the quotient figure under it ; and if any thing remains, 
carry it to the next figure in the dividend, where it muft be 
reckoned as fo many tens; and foon, bearing the remainder 
of each figure to the next in your mind, until you havefi* 
niftied your operation. 


Pivifor 2 

Dividend, 

5738473 

11 

8 5794753 2io 79 

Quotient 

2869236 1 rem. 


779952301916 - 3 

5 

18647279 


2157963058731 


3729455 • 4 


179830254894 - 3 


2. But when the divifor confifts of many places, diftin-. 
guifh by a point fo many of the foremolt places of the 

4ivid$n<J 
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dividend towards the left-hand, as are either equal to the dil 
vifor, or elfe being greater, it comes neareft to it; thei» 
confider how often the divifor is contained in this firft period 
of the dividend, and affume that number for a quotient 
which multiply into the divifor; and whenever, it proves 
greater than the dividend, ftrike that figure opt, and put a 
Jefs in the quotient: then fubfcrjbe the produft of the 
quotient figure into the divifor, .under the dividend, and 
draw a line under it j fubtrad it therefrom, fubfcribing the 
remainder under the line } then dot and bring down another 
figure, proceeding as before, till your divifion be finifhed * 
always obferving, that for every figure or cypher you bring 
down, you put a figure or cypher in the quotient. 

Example 

59 157 * 236628^- - S49 ( 4i6l0 + 3 8 9 8 


' 154425 
*18314 

• 361117 
354942 

••61753 

59*57 

•259691 

236628 


•230635 

*7747* 

•53*645 

473256 

•583894 

5324*3 * 

•514819 

473256 

4*563 

3. Many 
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Book ii 


3, Many figures may be laved, if you work by the (bore 
Italian method ; that is, omit fetting down your multiplica- 
tions, and multiply and fubtra& together ^always remember- 
ing to carry to the next figure as many as you borrowed, 

873469 ) 4|g^*Sf74 ( 4954+549* 

4756+74 

3891295 

3974196 

4803203 

435 8 58i 

8647097 

7858764 

871012 

4. When the divifor confifts of feveral cyphers after a fi- 
gure or figures, cut them all off by a dafh of your pen under* 
neath them ; and alfo cut off as many cyphers, or figures* 
in the dividend ; but when divifion is finilhed, bring down 
the cyphers, or figures, cut off from the dividend, to the re* 
mainder. 

35000 ) 29628754963 ( 846535 

162 

228 

187 

I2 5 

204 


29963 


5* As unity, of r, neither multiplies or divides, any riiftn' 
ber may be divided by 10, 100, 1000, by only cutting off by 
a comma fo many figures to the right-hand of the dividend, 
as there are cyphers in the divifor ; thofe to the left-hand 
being the quotient, and thofe to the right the remainder. 


10 

100 

JOOO 

10000 


Dividend. 

9056724x7 

905672417 

905672417 

905672417 


Quotient. 

90567241 

9056724 

905672 

90567 


Rem, 
“ 7 
- *7 
“ +17 

2417 


6. To 
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6. To divide by any number confifting of nines ; viz. 9, 
99, 999, &c. This may be performed by addition as thd 
multiplying by thofe numbers was by fubtra&ion. 

RULE. 

Divide the given dividend into periods of as many places 
of figures as there are nines in the divifor, beginning from 
the left-hand ; and annex as many cyphers to the right- 
hand of the number, as may be wanted to complete a period. 
Then write the figures of the left-hand period under thofe of 
the fecond period, which is next thereto, towards the right- 
hand ; add thefe two together, and place their fum under 
the third period j obferving if the fum of the two figures in 
the higheft place exceed nine, to place the figure that would 
(in common addition be carried) under the foweft place of 
the fecond period. Add the third period to thofe figures 
which ftand under it, including the carried figure, and 
place them under the fourth period 5 and fo proceed till you 
have placed figures under the right-hand period ; and under 
them place fuch a figure as would have been there placed, 
had the work proceeded a period farther. Then add the 
whole together j and beginning at the right-hand, cancel 
as many figures as there were cyphers annexed to the divi- 
dend ; .and from the figures that remain, cutoff from the 
right-hand as m^ny figures as the divifor contained nines * 
fo lhall the figures to the left be the quotient, and thofe cut 
off the remainder $ only if the remainder be all nines, add 
one to the quotient. 

Let 8765806137663 be divided by 9999. 

TheN° with three cyphers annexed 8765, 8o6j, 3766, 3000 

8765,6826,0592 
I. 2* 

By addition arifeth this N 7 * 9 
From which the three laft figures 
being left out for the three cy- 
phers annexed to the dividend 
Thefe properly feparated - - 876668280 the quotient# 

And - - 5943 remainder. 

7. But if your divifor be n, in, mi,&c. 22,222,2222, 
&c. or 33, 333, 3333, & c * the given dividend by 

the digit, which repeats in the divifor, and multiply the 

quotient 


- 8766682805943,592 

876668280.5943 
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quotiejnt by 9 : then divide the produdt by 99,999,9999, 
and the relult will be the quotient required. 

Let 22267 1 883 be divided by 777. 
7)222671883 


31810269 

X9 


286,292421 

286,578 


286579,000 

Therefore 286579 is the quotient required* 

8. If the divifor be large, and a quotient of many figures 
be required, as in refolving of high equations, and calcu- 
lating aftronomical tables, or thofe of intereft, under the 
divifor fet down its double; to this double add the divifor* 
fetting down their fum againft the figure 3; and proceed on 
by a continual addition, until there be ten times the divifor 
in the table ; which, if true, will be the divifor itfelf, with 
a cypher to the right-hand of it. 


Let it be required to divide 70251807402 by 79863. 


79863 ) 70251807402 ( 879654 
*597? 6 638904 


239589 

3*9452 

3993*5 

479178 

559041 

638904 

718767 


798630 


'636140 

55904 * 

* 77°997 
718767 

• 522304 
479x78 


*431260 

3993*5 


3*9452- 

3*9452 


o 

9. Divi- 
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Divifion and multiplication interchangeably prove each 
other ; for in divifion, if you multiply the dlvifor by the 
quotient, and to the product add the remander, (if any) 
the fum will be the dividend. So to prove multiplication, 
if the product be divided by the multiplier, the quotient will 
be the multiplicand ; or, if the produ<£t be divided by the 
multiplicand, the quotient will be the multiplier. 

10. Or caft away the nines in the divifor, and quotient', 
and fet the remainders on the Tides of a crofs. Do the 
fame with your dividend, and let the remainder at top. 
Multiply^ the figures 00 the fides, caft away the nipes, and 
fet the remainder at the bottom, which muft be equal to the 
top. Note, If there be a remainder, it muft be added to the 
produ&, on the fides of the crofs, and the nines thrown out 
as before. ’ . . - r 

Questions performed by Divifion in conjunSlion with 
the reft of the foregoing general rules. 

I. What is the difference, and what the fum of fix dozen 
dozen, and half a dozen dozen?. 

12X12X6= 864 = 6 dozen dozen. 

12X12=144-1-2 = 72 = i dozen dozen. 

936 fum. 

792 difference. 


2. Subtract 30079 out of fourfcore and thirteen millions 
as often as it.qan be found, and fay what the iaft remainder 
exceeds, or Falls Ihort of 21180 ? 


30079 ) 93°o° oco 

f 276200 

5589? 

w 1 ■ "■ *+ 

Rem. 25811 

-^21180 

4631, the anfwer. 

. i.i 1 r ■ - ■. - . 1 

£ 3. What 
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3. What number added to the forty-third part of 4429, 
will make the fum 240? 

43)4429(103 

Then 240 — 103 = 137* the anfwer. 


4. What number deduced from the 26th part of 2262> 
will leave the 87th part of the fame ? 

26)2262(87 

— ao 

♦ 

61, the anfwer. 


5. What number multiplied by 72084, will produce 
51 90048 exactly? 

72084) 5190048 ( 72, the anfwer. 


6. What number divided by 419844, will quote 9494 » 
and leavfe juft a third part of the divifor remaining ? 

3)419844 


139948 


419844 

-9494 


1679376 

3778596 

1679376 

3778596 


3985998936 

139948 

3986138884, the anfwer. 


7. The fum of two numbers is 360 ; the lefs is 1145 
what is their difference, produft, ana larger quote ? 

3 6 o 

246 

246 — 114 =. 1 32 difference. 

246 X 1 14 =s 28o44i>r°du<a. 

1 14) 246 = 2 T V quotient viz. 6 ) -rrV ( tt* 
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6. I would plant 2071 elms in 14 rows, the trees in each 
tow 25 feet afiinder \ how long will this grove be ? 

dift. 

14 ) 2072 ( 148 in each row. 148 — v — 147. 

*47 X 25 = 3675 feet = 1225 yards. 

9. A brigade of horfe, confifting of 384 men, is to be 
formed into a fquare body, having 32 men in front j how 
many ranks will there be ? 

32)384(12, the anfwer. 

10. What number is that, from which if you deduift the 
25th part of 22525, and to the remainder add the 16th part 
of 9696, the fum Will be 1440 ? 

25 ) 22525 ( 901 

16 ) 9696 ( 606 

1440 + 901 — 606 sz 1735, the anfwer. 

it. There are two numbers, whofe produ<5Us 1610 ; the 
greater is given 46 : what is their fum, difference, and 
quotes ; what the fum of their fquares, and what the cube 
of their difference ? 

46 ) 1610(35 Teffer. 

46 + 35 =* 81 their fum. 

46 — 35= II difference. 

35 ) 4 6 ( = 1 yf q uotient. 

46 X 46 = 2116 
35 X 35 — 1225 

3341, fum of their fquares. 


II X II X II =® 133J, cube of their difference, 

12. What number multiplied by 57, will produce juft 
What 134 multiplied by 71 will do ? 

134x71 = 95x4 

57 ) 95 '4 ( . i-66fr> the anfwer, 

381 

394 

52 

E £ t?. Titer# 
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i J. There are other two numbers, the greater 7050, 
which divided by the lefs, quotes 94 ; what is the difference 
•of their fquares, and what the fquare of the product of their 
fum and difference ? 

94 ) 7050 ( 75 the lefs. 

7050 X 7050 = 49702500 fquare of the greater. 

75 X 75 = 5625 fquare of the lefs. 

49696875 diff. of their fquares. 

7050+ 75 = 7125 fum . . . 7050—75 = 6975 diff. 

7125 X 6975 = 4969875 prod, of their fum and diff. 

49696875 X 49696875 = 2469779384765625, anfwer. 

14. Six of the female cricketers, that played lately in 
the Artillery-ground, fetched in company ftrokes as follow ; 
viz. ABCDE 207, ACDEF 213, ADEFB 189, AEBCF 234, 
ABCDF 222, BFDCE 250 : how many did they fetch on 
the other fide, fince thefe fix perfons wanted but fourfeore 
and thirteen notches to decide the game ? 

207 + 213 + 189 + 234 + 222 -j- 250 = 1315. 

They being each mentioned five times - 5 ) 1315 ( 263. 

Then 263 +93 = 356; 

And 356 — 1 = 355, the anfwer. 


15. In order to raife a joint flock of 10000 1. L, M, 
and N together fubferibe 8500 1 . and O the reft. Now 
M and are known together to have fet their hands to 
6050 1 . and N has been heard to fay, that he had under- 
taken for 420 1 . more than M. What did each proprietor 
advance ? 


Firft 6050 — 420 = 5630 


8500 — 6050 = 2450 L’s 
2)5630 =12815 M’s 
2815 + 420 = 3235 N’s 
10GOO — 8500 = 1500 O’s 


^fubfeription. 


1 


£ 10006 


16. One of the fmarts in the accomptant’s office making 
his addreiTes in an old lady’s family, who had five fine 
• . n 1 v. daughters 
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daughters ; (he told him their father had madq a whimfical 
will, which might not foon be fettled in Chancery, amd till 
then he mud refrain his vifits. The young gentleman un- 
dertook to unravel the will, which imported, That the firft 
four of the girls fortunes were together to make 25000 1. 5 
the four laft 3300b 1. ; the three laft, with the firft, 30000 1. ; 
the three firlt, with the laft, were to make 280000 1. ; and 
the two laft, and two firft, 32Q00I. Now, fir, if .you can 
make appear what each is to have, and as you like, feem- 
ingly, my third daughter, Charlotte, who I am furq will 
make you a good wife, and you are welcome; what was 
Mifs Charlotte’s fortune ? 

25000 + 33000 + 30000+ 28000 + 32000 = 148000 ; 
/each be mentioned times 4 ) 148000 ( 37000. 

Then 37000 — 25000 = 12000 youngeft. 

37000 — 33000 = 4000 eldeft. 

37006 — 30c 00 = 7ooofecond. 

37000 — 28000 = 9000 fourth. 

37000 — 32000 = 5000 Mifs Charlotte. 

17. A father dying worth 5460I. left his wife with child, 
to whom he bequeathed, if {he had a fon, |d of his eftate, 
and +ls fo the fon $ but if file had a daughter, ^d to her, 
and +ls to her mother. It happened that fhe had both a 
fon and a daughter ; how (hall the eftate be divided to anfwer 
the father’s intention ? 

It it plain that the father defigned the fon’s fortune to be 
double the mother’s, and that the mother fhould have double 
the daughter’s fortune. 

For every pound the daughter had, the mother muft have 
two, and the fon four. 

p 

Then 1 + 2 + 4 = 7 divifor for the daughter’s portion? 

7 ) 5460 ( 780 1. daughter’s 1 

Alfa 780 x 2 = 1560 mother’s £ part. 

And 1560 X 2 = 3120 fon’s 3 • 

j 8 . Fair ladies, of you I muft yet enquire. 

How the poll ftood for the knights pf our |hirp 1 
The number of votes, as I have feen. 

Were five thoufand, two hundred, and nineteen ; 
Which among four was juft fo divided, 

As one the fecond, and the third exceeded, 

J$y twenty-two, and fourfcore bating feven 5 
The fourth by no more than fixfcore and ten; 

* . E 3 Then 
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DIVISION. 

Then how many votes had each candidate ? 

You need not in finding much trouble your pate. 

5219 L . Qiaryi 

22 

73 

130 

4 ) 5444 ( * " *3 6 * $ rft 1 

1361 22 “ 1339 fepond ^candidate. 

1361 — 73 = 1288 third 1 •» 

1361 — 130 sc 1231 fourth J 


5219 proqf. 

tp. A genera! difpofing his army into a fqqare battle, 
finds he has' 284. foldiers over and above ; but increafing each 
fide with one foidier. he wants 25 foldiers to fill up the fquaje : 
How many foldiers nad he ? 

Since the number of fqldiers exceeds the lefs fquare by 28^, 
and wants 25 to fill up the greater, 

284 + 25 = 300, and 309 + X = 310. 

2)3 jo (155 fide of the greater fquare. 
155^155 = 24025. 

^nfwejr 24025 —25 = 24000 the number pf foldiers required. 

20. What number is that, which rnultiplfed by 20, an<} 
divided by 6, gives 140 in the quotient l 

Firft 140x6 sc 84D. And 840 -f. 20= 42, fhe anfwer. 

21. A man being 100 years pf age upon his birth-day, 
had his three fons with him at dinner, viz. William, James, 
and Thomas ; the Father faying to them, Well, fons, I ani 
this day juft 100 years old; the youngeft, William, faid. 
Father, imy brother Thomas is four times as old as I am, 
and my brother James is three times as old as I am, and all. 
our ages together are juft joo years : How old was each of 
the three fons ? 

4. Thomas. 

3 James. 

I William. 

8 ) ico( 12 i William’s! 

Alfo I2ix3=:37f James’s > age, the anfwer. . 

And 1 2^ x 4 = 50 Thomas’s J 

22. A 
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22. A man dies and leaves a legacy of 900 1 . to be dif- 
pofed of among four of his relations, viz. A, B, C, D, in this 
manner ; B is to have twice as much as A ; C twice as much 
as A and B ; and D to have as much and half as much as C. 
What mull each perfon have l 


A 1 
B a 
C 6 
P9 

18 ) 900 ( 
50 x 2 = 
IOO X 3 = 
300 X li = 


1 . 

5 ° = 
too s= 
300 = 
450 = 



part, the anfwer. 


900 


2%. A labourer, after 40 weeks working, lays up 28 
crowns— three weeks wages, and finds that he has expended 
36 crowns -J- 1 1 weeks wages. What was his weekly pay ? 

Firft 11-- J- 3 = 14 weeks wages wanting. 

Alfo 40 — 14 = 32 weeks. And 28 -{- 36 s: 64 crowns. 

• . • 32 ) 64 ( 2 crowns, his weekly pay. £. F. 


CHAPTER II. 

Containing Tables of weights , meafures, and time % with 
Addition, Subtra&ion, and Redudtion thereof from 
one denomination to another. 

SECT. I. TABLES. 

TROY WEIGHT. 

B Y this weight are weighed jewels, gold, filvef, and all 
liquors. 

Grains. 

24= 1 pennyweight, 

480 — 20 = 1 ounce. 

5769 == 240 =12 = 1 pound. 

h 4 ' The 
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The qioneyers alfo at the mint fubdivide 3 graiq. 



24 blanks =3 1 periot. 
20 periots “ 1 droite, 
24droites= 1 mite. 
20 mites = 1 grain. 


The carat is a weight which goldi'miths and jewellers uf$ 
to weigh precious Hones and pearls \ it weighs four grains, 
each of which is fubdivided into f, & c * 

Carat, or caraft, is alfo the name which reprefents what 
degree of finenefs gold 1* of ; as fine gold, in its purity or 
perfection, is 24 carats ; and ftandard gold, of which our 
coin is made, is 22 carats of fine gold, and two of alloy, (or 
abafermetal, as copper or filver.) 

Whence we may obferve, that this carat k T ’^th part of 
any quantity or weight. 


APOTHECARIES* WEIGHT. 

Apothecaries compound their medicines according to thq 
following divifion of an ounce Troy 5 but buy and fell their 
drugs by Averdupoife weight, 

*-■ Grains 

20' = . 1 fcruplc, . 

60 = 3=1 dram. 
j.80 — 24 = 8 1 ounce* 

AVERpUPOISE WEIQHT. 

By Averdupoife weight are weighed fuch commodities as 
are either very coarfe and droffy, or fubjeCt to w^fte; as all 
fcind of grocery wares ; and pitch, tar, rofin, wax, tallow, 
foap, flax, hemp, &c. copper, tin, flee], iron, lead, £9. ; 
alfo flefli, butter, cheefe, fait, and moft other common ne- 
cdfaries of life. *, : 

N. B. 681 grains of barley hath been found to weigh 
exactly one ounce Averdupoife weight ; therefore a pound 
fontaineth 10896 grains. 

* The pound Averdupoife is greater, but the ounce lefs, 
than thofe of Troy weight: the pound Averdupoife being 
equal to 14 oz. xi pwt. .15 i grains 5 and one ounce equal 
to j8pwt. 5 \ grains Troy. 

Drams. 

» 
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Chap. 11. Tables of Weights, tec, 5 j 

J3rauis. 

1 6 = i ounce. 

256 = 16 = 1 pound. 

7168 = 448 = 21 = 1 quarter. 

28672= 1792= 112= 4= 1 hundred. 

S7344Q = 35 g 4Q = 2240= 80 - 20 = 1 ton. 

N.B. A ftone of flefh meat jn London is 81b. Averdu- 
poife, but in nioft other places 141b., 

Alfo 28 lb. of wool makes a tod in Norfolk, and in the 
fouthern counties j but 30 lb. in Yorklhire, and other north- 
ern ones. 

A ftone, horfeman’s weight, i? 141b. ' 

A fother, or fodder, of lead, 19 £ cwt. 


L I Q_U ID MEASURE. 

As the original of Troy weight was a corn of wheat taken 
put of the middl.e of the ear, and being well dried, 32 were 
to make a pennyweight ; fo eight pound Troy weight of wheat 
(or 61440 grains) were enabled, by feveral ftatutes, to make 
one gallon wine meafure. This gallon, by which all wines, 
brandies, fpirits, ftrong-waters, mead, perry, cyder, vinegar’ 
pil, &c. are meafujed and fold, containeth 231 cubic inches. 

WINE MEASURE. 

Cub.In. . r Note, 3if gallons is a 

28^ = 1 pint. I wine or vinegar barrel, 

231 = 8= 1 gallon, j and 236 gallons a ton 

9702 — 336 = 42 = i tierce. pf fweet oil. 

14S53 = 504 = 63 = if = 1 hogihead. 

19404 = 672= 84 = 2 = if=i puncheon. 

20106 =1008 = 126 = 3 = 2 = if = 1 butt or pipe, 

58212 , =2016= 252 = 6 = 4 =3 = 2 ;= 1 ton. 


A ton of 252 gallpns, at 7 f 11 ?. to the gallon, weighs 
18901b. e: 16 cwt. 3qrs. 141b. 

’ The beer or ale gallon (which are both one) is much 
larger than the wine gallon ; it being probably made at firft 
to correlpond with Averdupoife weight, as the wine gallon 
did with Troy weight. For one pound Averdupoife being 
nearly equal to 140Z. 12 pwts. Troy; and as one pound 
Troy is in proportion to the cubic inches in a wine gallon, 

" • . : ; • '■ • ; • fo 
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fo is one pound Averdupoife to the cubic inches in an ale 
gallon, viz. 12 : 14^: : 231 : 282' nearly. 


Cub. In. 

351 = 
282 = 
2256 — 


ALE MEASURE. 


I pint. 

8 = 1 gallon. 

64 = 8 1 firkin; 

4512 = 128 = 16 = 2 = I kilderkin. 

9024 = 256 = 32 = 4 = 2=1 barrel. 

13536 = 384 = 48 = 6= 3=17 = 1 hogfhead. 


BEER MEASURE. 

Cub. In. 

3St = 1 P int - 

282 == 8 = 1 gallon. 

2538 = 72 = 9=i firkin. 

5076 =s 144 = 18 = 2=1 kilderkin. 

10152 =288= 36= 4 = 2= 1 barrel. 

15228 =432= 54= 6 = 3 = if = 1 hogfhead. 
3-456 = 864 = 108 = 12—6 = 3 =2 = 1 butt. 

N. B. This diftiuftion, ordifference, between and beer ale 
meafure, is only ufed in London ; but in all other places of 
England the following table of beer or ale, whether it be ftrong 
or (mail, is to be obferved according to a ftatute of excife 
made in the year 1689. 

BEER and ALE in the Country . 

Cub. In. 

354 = * P int - 

282 = 8=r gallon. 

2397 =: 68 = " 8t = 1 firkin. 

4794 =136 =17 =2=1 kilderkin. 

9588 = 272 = 34 =4 = 2 = 1 barrel. 

14 382 — 408 = 51 = 6 = 3 = if = 1 hogihead. 

DRY MEASURE. 

By an aft of parliament, made in 1697, it was decreed. 
That every round bufhel with a plane and even bottom, be-, 
ing made eighteen inches and a half wide throughout, and 
eight inches deep, fliould be efteeuied a legal Winchefter 

buflbel. 
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Chap, II, Tables of Measures, 59 

bufhel, according to the ftandard in his majefty’s Exchequer. 
Now a veffel thus made, will contain 2150,42 cubic inches $ 
confequently thje corn gallon doth contain 268^ cubic inches, 

Cub, In. 

33,6 = 1 pint, 

268.8= 8= | gallon, 

537.6 m 16= 2= 1 peck. 

2150.4= 64= 8= 4= 1 bufhel, 

8601.6 m 256= 32= |6 = 4 coom. 

17203.2= 512= 64=? 32= 8=: 2= 1 quarter. 
171032 5= 5120=640=3^0 = 80 = 20=: to fa i laft. 


But the farmer generally delivers to the merchant 10 f* 
quarters of oats, colefeed, and fome other grain, for a laft, 
jn confideration of wafte, &c. by exportation. 

The miners in Derbyshire have a veffel called an ore-diih 9 
by which they buy and fell their lead-ore. 

Its length 21.3} 

breadth 6 finches; 
depth 8.4 3 • 

ponfeqiuently its contents 1073.52 cubic inches, very nearly 
equal to two pecks, or four corn gallons. 

.Nine of thofe dilhes they call a load of ore ; which, if 
pretty good, will produce about three hundred weight of lead. 


Inches. 

12m 

3 6 = 
72 = 
198= 
1 7920= 


LONG MEASURE. 

1 foot. 

3 » 1 yard. 

6 = 2 = 1 fathom. 

i6t= 5t= 2| = J pole. 

660 = 220 =110 = 40 = 1 furlong. 

* _ nr* _ r» » 1 


63360 m 5280 =s 1760 ss 880 = 320 =8=1 mile. 


LONG MEASURE. 


The navigators, or feamen, reckon 60 Englilh miles to a 
degree ; fo that the circumference of the earth, according to 
them, i* 360 degrees x 60 ss 21600 miles. 

• ' But 
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But Mr. Norwood, by an experiment made between Lon* 
don and York, in the year 1635, f° un d, that 367196 feet = 
69 miles and 958 yards make a degree ; according to whom 
the circumference of a great circle =: 25035 miles. 

And according to the Tranfa&ions of the Royal Academy 
of Sciences at Paris, anno 1687, 57060 toifes 365184 
Englifli feet = 69 miles 288 yards make a degree on this ter- 
raqueous globe, - 

S Q.U ARE MEASURE. 

Sq. Ineh^ , 

144 sss 1 fqr. foot. 

1296 = 9 = x fqr. yard. 

39104= 472$= 3o| = 1 perch. 

1568160= 10890’ = 1210 = 4.0= I rood. 

61722640= 43560 = 4840 = 160 =p 4=5 i»cr$. 

4014489600 = 17878400 =3097600 =' 102400 = 2560= 64p=i fq.m. 

• • 1 * 1 ■ * * 

This table will be ufcful in menfuration of fuperficies. 

N. B. The leaft part of long meafure was at firft a barley- 
corn taken out of the middle of the ear; and being wel} 
(iried, three of tjiem in length were to make one inch. 

CLOTH MEASURE. 

Inches. 

2f = 1 nail. 

9 = 4 = 1 quarter. 

36 = 16 = 4 = 1 yard. 

45 == 20 = 5 = i ell Englifli. 

27 = 12 =c 3 = 1 ell Flemifli.' 

54 24 =: 6 I ell French. 


Note, all Scotch and Irifh linens are bought and fold by 
the yard ; but all Dutch linens are bought by the ell Flemifli, 
and fold by the ell EngliQ*. 

TIME. 

Time only (hews the duration or mutation of things, a 
year being the ftandard, or integer, by which fuch continu- 
ation or change is computed. And a year is that fpace of 
time in which the fun (apparently) completes its revolution 
from any one pojnt in the ecliptic (an imaginary circle in 
Jhp heavens) to the fame point again. 

Seconds, 
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Seconds. 

60 = I minute. 

3600 = 60 = 1 hour. 

86400 ss 144c — 24 252 I day. 

3 * 55 6 937 = 594-9 = 8766 = 365.5* 48' 57"= 1 year. 




SECT. II. 

*> 

Addition of Weights, Measures, &c. 

RULE. 

A LWAYS begin with thofe figures of the Ioweft or lealfc 
denomination, and add them altogether into one fum 1 
then confider how many of the next fuperior denomination 
are contained in that fum, fo many units you mull carry to 
the faid next fuperior denomination, to be added together 
with thofe figures that ftand there ; and if any thing remain 
over, that overplus muft be fet down underneath its own de- 
nomination ; but if you cannot otherways difcover how 
many of the next fuperior denomination are contained in that 
fum, divide it by the number of units contained in one of the 
next denomination fuperior thereto, and fet down the re- 
mainder, and carry the quotient. And fo proceed on from 
one denomination to another, until all are.finiflied. 

I. A merchant buys fix kgs of Canterbury hops, N» 1 
of which weighed 2 cwt. 2 qrs. rolb. ; N« 2. 2cwt 1 qr* 
16 lb. i N« 3. 2 cwt. o qrs. 24 lb.; N® 4. 2 cwt.*2qrs.‘ 
only } N Q 5. 2 cwt. 1 qr. 12 lb.; N®6. 2 cwt. iqr. i 61 b. ; 
befides a couple of pockets, ditto, that weighed 58^ lb. each. 
How many hundreds weight has he fo pay carriage for on 
bringing them to town ? © 


Bags, 
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C. qrs. lb* 

Bags, N? i ------- * 2 JO 

2 21 l6 

.3 ------ 2 - 2 + 

4 ------ 2 3 - 

5 a i- w 

6------2116 

Pockets - 1 ------- 2 2i 


j * 

Cwt. 15 2 27, the anfwer. 


*. In a gentleman’s fervice of plate there are fourteen 
dilhes, weighing 193 oz. 13 dwt. } plates thirty-fix, weigh* 
ing 421 oz. 1 1 dwt. ; four dozen of fpoons, weighing 
104 oz. 6 dwt ; fix falts, chafed, weighing 32 oz. ; knives 
and forks, weighing 83 oz. 9 dwt.} fourteen prefenters, 
•weighing 1 13 oz. 4 dwt. ; in mugs, tumblers, beakers, and 
other odd pieces, weighing 264 oz. 1 8 dwt. ; filver tea-kettle 
and lamp, weighing 126 oz. 9 dwt. } and the reft of that 
equipage 93 oz. 2 dwt. What quantity of plate had the 
butler under his care ? 

oz. dwt. 

Fourteen difoes - - - - - wt. 193 13 

Thirty-fix plates - - - - - wt. 421 n 

Four dozen of fpoons - - - wt. 104 6 

Six falts - - - - - - - wt. 32 — 

Knives and forks ----- wt. 83 9 

Four prefenters - - - - - wt. 113 4 

Mugs, tumblers, beakers, &c. - Wt. 264 18 

A filver tea-kettle, &c. - - « wt. 126 • 9 
A fid the reft of that equipage - wt. 93 2 


oz. 1432 1 2, the anfwer. 

The diftance betwixt two places is fuch, that if three 
tniles and five furlongs is taken from it, what remains is' 
equal to eight miles, four furlongs, and loo yards} what 
is the diftance of thefe two places ? 

M. F. Yds. 

3 5 

8 4 100 


12 1 100, the anfwer. 


4. In 
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4. In my furvey of the river Glen, from Bafton*hedges to 
the Outfall, I found the feveral diftances as follow : 


To Clarke’s houfe - ------ 

To the toll -bridge 

To the falling in of Boum-Eau - - - 

ToGutram-cot - - ------ 

To Pinchbeck-bar ------- 

To Money-bridge ------- 

To Herring-bridge ------- 

ToNew-bridge -------- 

To Bondman-bridge - - -^ • - - 
To Stone-goat -------- 

To Surfleet bridge - ------ 

To the Half-penny-toll - - - - - 
To the Outfall -------- 


M. F. P. 


1 6 

- 6 

- 1 

* 5 

2 2 
1 - 
1 2 

- 5 


- 4 

- 7 
1 1 
1 1 


4 

24 

28 

12 


4 

4 


12 

36 


2 

28 

32 


From Baft on -hedges to the Outfall - -14 5 18 


5. A father was 18 years four months old (reckoning 13 
months to one year, and 28 days to one month) when his 
eldeft child was born. Betwixt the eldeft and fecond, were 
II months, 10 days. Betwixt the fecond and third, were 
three years, eight months. When the third is 12 years, 
fix months, 20 days, how old is the father ? 

Y. M. D. 

18 4 - 

- 11 10 

38- 

12 6 20 


Years 35 4 2, theanfwer. 


00 0 •*#****»#* 

SECT. III. 

Subtraction of Weights, Measurbs, t £ c . 

I refer the young ftudent to the general rule for {attrac- 
tion, Chap- I. Sea III. . 
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t. Having bought two hundred weight and three quarters' 
of fugar, and fold thereof one hundred, two quarters, and 
14 pounds ; what is yet unfold ? 

cwt. qr. lb. 

* 3 

* 2 14 


Cwt 1 - 14, the anfweh 


2. A father was 24 years, 9 months, 10 days old, when , 
his eldoft fon was born ; and is now 56 years, 3 months, and 
22 days. How old is the fon? 

Y. M, D< 

56 3 22 
24 9 10 


31 7 is* anfwer. 


3. Received in lieu of two gold repeaters, fent to Jamaica 
in 1756* the five chefts of indigo following ; and on a like 
adventure in 1758, the fubfequent five chefts. The queftion 
is, how much indigo I had Jets the fecond time than thefirft? 


Anno 17564 
cwt. qr. lb. qr. lb. 
2 1 16 Tare 1 15 

2 2 2 11 1 19 

3 2 - 12 1 13 

4 2 - 19 1 14 

5 2 3 17 1 21 


Anno 1758. 
cwt* qr. lb. qr. lb; 

N Q 1 13 7 Tare 1 4 

2 1 3 17 14 

3 1 2 10 12 

4 1 - 13 - 27 

5 2 - 11 cwt. 1 6 


Grefs 12-19 13 26 Grofs 822 1 1 ij 

— 13 2oTare— — 1 1 ijTare * 

EjL. , 

3-6 difference. 


4. Jacob, by contraQ:, was to ferve Laban for hr$ two* 
daughters 14 years; and when he had accomplifhed 11 years, 
II months, 11 weeks, 11 days, fi hours, and 11 minutes;’ 
pray how long had he yet to ferve ? 

a Y* 
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Y. M. W. D, H. M. 
Y. M. W. D. H, M. 14 - - - - _ 

11 11 11 11 it 11 = 12 2 - 4 11 11 

Anfwer 1 9 3 2 12 49 


5. When the air prefleth with its full weight in very fair 
weather it may be demonftrated, that there preffeth upon a 
human body about 302 cwt. 2 qrs. 25 lb' of that fluid mat- 
ter ; and in very foul weather, when the air is moft light, 
273 cwt. 1 qr. 20 lb. What difference of weight lies on fuch 
a body in the two greateft alterations of the weather ? 

cwt. qrs. lb. 

302 2 25 

273 1 20 

Cwt. 29 1 5, the anfwer. 


ft*********************** 


SEC T. IV. 

REDUCTION. 

R EDUCTION alters or changes any fuperior denomi- 
nation propofed, into any inferior or leffer denomination 
required ; ftill keeping them equivalent in value. And the 
contrary. 

RULE. 

Confider how many upits of the denomination required, 
make one of that denomination propofed to be reduced 
(which is eafily known by its refpe&ive table) and with that 
number of units multiply or divide the denomination pro- 
pofed, and their produit, or quotient, will be the number re- 
quired. 



I. Re- 
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66 REDUCTION. 

I. Reduce 753 1 . into pence. 

20 

15060 {Hillings. 

12 


180720 pence. 


Or, 753 1 . may be reduced into pence at one operation- 
Thus 240 : 

2012 

1506 

180720 =: pence in 753 f. as before. 

But when the numbers propofed to be reduced are of feve- 
ral denominations, and it is required to bring them all to the 
loweft, you muft reduce the higheft or greateft denomination 
to. the next lefs, adding the numbers that are of that lefs de- 
nomination thereto; then reduce their Aim to the next lower 
denomination, adding thereto all the numbers that are of 
that denomination, and fo proceed gradually on until all be 
fini(bed. 

2. Reduce 375 1 . 17 s, io|d. into farthings. 

1. s. d. 

37 S l 7 
20 


7517 = the (hillings in 375I. 17 s. 

12 


90214=1 the pence in 375 1. 17s. rod. 
4 

360859"— farthings in 375 1. 17 s. io|d. 


3. In 384627 farthings, how many pqunds fterling? 


4 | 

12 

20 ' 


384627 


96156^ pence. 

8013 (hillings o|d.- 


£+ o ° 13 


o|d. 


Note, 
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Note, the remainder is always of the fatae denomination 
Svith the dividend. 


4. In 648385 grains, how many penny*weights, oUncesj 
And pounds ? 

20) 

24)648385 ) 27016. pennyweights* 

168 I 

38 12)1350 o z. 16 pwts. 1 grain. 

I4S 

1 12 lb. 602. 16 pwts. 1 grain. 

1 g r *‘ 


5. In 17 cwt. 3qrs. 141b. how many ounces ? 


71 quarters. 
28 

5&T 

142 

2002 pounds; 
16 


cwt. qr. ib. 

17 3 H * 

1 12 84+14 — 

2002 lb. 

16 


32032, anfwefj as beford. 


32032 ounces. 


6. Reduce 93 tuns, 15 cwt. 2 qrs. 12 lb. 
into drams. 


Tuns. cwt. qrs. lb. 02. dr* 
93 *5 2 12 13 14 
20 * 


13 oz. 14 dt. 


1875 hundreds. 

22568 1875 x ico =£ 187500 S 

- 1875 X 12 m 22500 \ fum 210068. 

21068 Ib. 58+ 12=1 68 j 

16 


3361101 ounces. 
16 


5377763 0 drams. ^ 



Digitized by uooQle 



68 REDUCTION. Book L 

7. In 17 tankards, each weighing 27 oz. 14 dwt. 16 gr. 
how many grains ? 

oz. dwt. gr. 

27 14 16 
20 

554 penny- weights# 

24 

2232 

1108 

13 312 grains in one tankard. 

*7 

226304 grains, the anfwer. 


8. In 53777630 drams, how many tuns ? 


drams. i6)ozs« 28 ) lb. 
1.6 ) 53777630 ( 3361101 ) 210068 


57 

97 

\v 

30 

14 


16 
no 
141 

*3 


140 


68 20 


4) 

7502 

1875 cwt. 2 qrsv 


12 


93 tun, 15 cwr» 


Tuns, cwt.qrs.lb.oz. dr. 
Anfwer 93 15 2 12 1314 


9. The filk mill at Derby contains 26586 wheels, and 
97746 movements, which wind off, or throw 73726 yards 
of filk every time the great water-wheel, which gives mo- 
tion to all the reft, goes about, which is three times in a mi- 
nute. The queftion is, how many yards of filk may be 
thrown by this machine in a day, reckoning ten hours a 
day's work ; and how many in the compafs of a year, dedu<9> 
mg for Sundays and great holidays, 63 days, provided no part 
of it ftand ftill ? 


73726 
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73726 yards at 1 circumvolution of the wheel. 
*3 


221178 yards in a minute, 
x 60 


13270680 yards in an hour. 
X 10 


132706800 yards in a day. 

3 02 = 3 6 5 — 63 

2654136 

3981204 

4007745360° yards, the anfwer. 

*°< In 4712 nails of Holland, how many yards, ells Ene- 
-Jiih, and ells Flemifh ? ® 


4 

■4 


47 12 

1178 quarters 


294J yards. 


1178 

2 35 ells Englilh 4 yards. 
1178 

392 ells Flemifh f yard. 


Sometimes multiplication and diviilon are both required to 
anfwer the queftion j as in the following. 


Ii. In 491 barrels of beer (London meafure) how many 
hogfheads, gallons, and pints ? 

46s barrels 
2 


3 


) 982 ( 327 hoglheads, and 1 barrel = 36 gallons. 


54 

1308 

1635 


17694 gallons. 


17694 gallons. 
x8 

141 552 pints. 
_ F 3 ' 


1a. In 
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12. 1 delire to knowhow many days, hours, minutes, 
and feconds, fince our Saviour’s nativity, it being accoi*nte 4 
I772 years? 

31556937 feconds in a year. 

1772 years. 

63113874 

220898559 

220898559 

31556937 ' ’ 


60 

60 

24 


55918892364 feconds in 1772 years. 

93 i 98 1 539 minutes 24'. 

|i 5 1 99692 hours 19' 24" 

633320 days la bours 19' 24'':?= 1772 years, 


13. In how long time would a million of million of money 
be in counting, fuppofing 100 1. to be counted every minute^ 
without intermiffion, and the year to confiftof 365 days, five 
hours, 45 minutes ? 

100 ) ICOOOGCQOOCOO — 10000000000 minutes. 

Years days h. m. 

In 1 year minutes 525945 ) 10000000000 ( 19013 144 5 55 

4740550 the anfwer required^ 

7°45 co 

1785550 

1440 ) 207715 Rem. job pounds. 

' ‘ ’ 637 " 

6 xi 


60 ) 355 


55 

Jl Geographical Question. 

14. There is a city in a certain ifland 708 .miles more 
diftant from the tropic of Cancer, than another under the 
fame meridian is from the .artic .polar circle. What cities 
are thofe, what are the diftances of thofe cities /rom the 
equator, and what from each other \ remembering the polajr 
eijrcle is about 237 degrees from the pole, as is the tropic 
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from the equator ; and in this pleafe-to confider 60 geogra- 
phical miles as a degree ? 

Tropic of Cancer 23 0 30' from the equator. 

21 30 half the temperate zone. 

60 ) 708(11 48^ 2= 5 54 half 708 mile ,, 

50 54 latitude of the firft city. 

23° 30' polar circle from the pole. 

21 30 half the temperate zone, as before. 



— 5 54 the half of 708 miles. 

90 — 39 6 = 50 54 latitude of the fecond city. 

Confequently they have each the lat. north, and anfwer to 
Chicheffer in Suffex, Tongeren in Germany, and Upres in 
Flanders. 

15. I would put 60 hogfheads of London beer into 30 
wine-pipes, and would know what the calk muft hold that 
receives the difference ; 231 folid inches being the gallon of 
wine, and 282 that of beer. - 


60X54= 3240 gal. of beer, 30X126 

= 378ogal. wine meaf 

282 

231 

648 

378 

2592 

H 34 

648 

756 

913680 inches of beer. 

873180 


913680 — 873180 = 40500 inches difference. 

282 ) 40500 ( 143 gallons, two quarts, and almoft a pint. 
Remains 33 inches, 35+th, being a pint. 


Chronological Questions. 

16. England was conquered by William I. 0 £t. 4, 1066; 
his fon William II. came to the crown. Sept. 9, 1087; and 
left it Aug. 2, 1100. William III. received it Feb. 3, 1689; 
and died March 8, 1701. How many days did each of thefc 
princes govern, refpect being had to the intercalary days 
(added to February every leap-year) as they arofe in the 
courfe of time ? 

Note* Every fourth year is leap-year, or biffextile; to 
find which are fuch, divide the year of our Lord by 4, and 
when nothing remains, thofe are the leap-years, and to fuch 
you add one day more than 365. 

7 F 4 1066 
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remains 2, fo that i®68 was leap-year. 

4 

And in the reign of William I. were five intercalary days. 
Between September 9, and O&ober 4, are 2^ days. 

1087 — 1066 =: 21 years all but 25 days, William I. reigned* 
365 X 21 = 7665 days. 

Therefore 7665 +5 — 25 = 1645 ^ a y s » William I. reigned. 

12il remains 3, therefore 1088 was leap-year. 

And in the reign of William Rufu? 4 intercalary days. 
Betwixt Aug. 2, and Sept. 9. are 38 days. 

1 100 — .1087 = 13 years all but 38 days, William II. reigned. 
365 x 13 = 474s days. 

Therefore 4745 +4 — 38 = 4711 days, William II. reigned. 

——2 remains 1, fo that 1692 was leap-year. 

And in the reign of William III. 3 intercalary days. 

From Feb. 3, to March 8, are 33 days. 

1731 — 1689= 12 years and 33 days, William III. reigned. 
365 x 1 2 = 4380 days. 

Therefore 4380 + 33+3 =4416 days, William III. reigned. 


17. Richard I. fucceeded his father Henry II. July 7, 
1189; John, his brother, fucceeded him April 6, 1199; 
Richard II. fucceeded Edward III. on the 2 ill of June, 1377, 
and was depofed by Henry IV. on the 30th of Sept. 1399. 
The third Richard caufed his nephew, Edward V. and his 
brother, to be murdered on the 18th of June, 1483 ; and 
was flain himfelf on the 22d of Aug. 1485 ; how many days 
was the realm governed by the three Ricnards, refpe& being 
ft ill had to the intercalary days as they happened ? 

11^2 remains 1, fo that 1 192 was ^cap-year. 

And in the reign of Richard I. were 2 intercalary days. 
Betwixt April 6, and July 7, are 92 days. 

1 199 — 1189 = 10 years all but 92 days, Richard I. reigned. 
365 x 10 = 3650 days. 

And 3650 2 — 92 = 3560 days, Richard I. reigned. 

1221 remains 1, fo that 1380 was leap-year. 

4 

And in Richard II’s reign were 5 intercalary days. 

From June 21, till September 30, are icidays. 

1399 — 1377 = 22 years, 101 days, Richard II. reigned. 
365 X 22= 8030 days. 


And 
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And 8030+ xox + 5 = 8x36 days, Richard II. reigned. 

— - — remains 3, fo that 1484. was leap-year. 

And in Richard Ill’s reign was 1 intercalary day. 

From June 18, till Auguft 22, are 65 days. 

1485 — 1483 = 2 years, 65 days, Richard III. reigned 
365 X 2 = 730 days. 

And 730 -f 65 -f 1 = 796 days, Richard III. reigned. 
Laftly, 3560 -|- 8136 -j- 796 = 1 2492days, the anfwer. 


18 The firft queen Mary came to the crown, July 8, 
1553; flie reigned five years, four months, and nine days! 
Her filler Elizabeth fucceeded ; and James I. came to her 
throne the 14th of March, 1602 ; he left it to his fon 
Charles I. on the 27th of March, 1625, who was forced 
from it Jan. 30, 1648. Thequeftion is, how many days did 
thofe princes reign ; and at the death of Charles I. how long' 
had England been under an uninterrupted fuccelfion of Pro- 
teftant princes (Mary I. being the'laft profeffed Papift that 
enjoyed the crown) notnegieding the intercalary days in Fe- 
bruary, as before ? 


) rii 

remains 1, fo that 1556 was leap-year. 

Therefore from 1553, till 1602, were 12 intercalary days, 
and only one leap-year in queen Mary’s reign -, fo that in 
queen Elizabeth’s reign were xx intercalary days.’ 

irom July 8, to Nov. 17, being four months and nina 
diys, are 132 days. Then 365 X5 = 1825 days. 

And 1825 + 132 + I = 1958 days, Mary reigned. 

1602 — 1553 =49 years. 

Betwixt March 14, and July 8, areii5 days. 

Then 365—115= 250. . Alfo 365 x 49 = 1 7885 days. 
And X7885 -f- 25(7+ 12= 18x47 days to the beginning of 
James’s reign. 

Then 18x47 “ *95^ — 16189 days. Elizabeth reigned. 
1602 

—— remains 2, 10 that 1004 was leap-year. 

Confequently from 1602 till 1625, were fix intercalary days. 
1625 — 1602 = 23 ; but as the date altered at our Lady-day, 
the interval was no more than 22 years, and 13 days. 

Alfo 365 X 22 = 8030 days. 

7 herefo re 8030 13 -|- 6 = 1049 days. James I. reigned, 

remains 1, fo that 1628 was leap-year. 


There- 
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Therefore from 1625, till 1648, were fix intercalary days. 
1748 — 1625 = 23 vvhole years, Charles reigned, 
trom March 27, till Jan. 30, are 309 days. 

, AHo 365 X 13 = 8395 days. 

Therefore 8395 + 309 + 6 = 87 io days, Charles I. reigned. 
Then 16189 + 8049 + 8710 = 32948 days, the aqfwer. - 
19. A grant was made Dec. 14, in the 10th of Henry I. 
who began his reign Aug. 2, I ico ; it was refumed Nov. jg, 
in the 4th of Henry 111 . who came to the crown Oft. 19, 
1216; it was revived the 16th day of July, in the 13th of 
Henry VII. who afeended the throne Aug. 22, 1485: but 
it was a fecond time revoked, and finally luppitefied in the 
36th of his fuccefior Henry VIII on the 10th of May. 
Now as this man’s father di£d July 21, *509, the question 
is, how many days was this grant in force, and how many 
did it lie dormant ? 

Henry I. began his reign Aug. 2, 1100. 

Then 1 100 -f- 9 = 1109, when the grant began, Dec. 14. 
Henry 1 H. began Oft, 19. 1216 +- 3 = 1219, Nov. 19. 

1 he firft continuance of this grant 1 10 years wanting 26 
days; ard in that period are 27 intercalary days. 

365 x 110= 40150, and 40150+ 27 — 7.6 =140151 
days, firft continuance, 

Henry VII. began his reign Aug. 22, 148;.- 
14 85 + V ~ 1498, July 16, grant reaflumed. 
f Henry VYl. died, and Henry VII 1. fucceeded, July 2I» 1509* 
1509+ 15 = 1524, May 20, grant ended. 

3524 — 1497 = 27 years, wanting 57 days. 

/\nd in thofe 27 years, are 7 intercalary days. 

365 X 27 = 9855 + 7 57 = 9805 days, laft in force. 

Then 401 5 1 + 9S05 z= 49956 days* the grant was in force, 

( Qi £• F « 

Again, Henry III. began his reign. Oft- 19, 1216. 
1216+3=1219, Nov. 19, grant reaffumed, 

JTnry VII. began his reign, Aug. 22, 1485. 

1485 + 13 = 1498. July j6. 

1498 — 1219 ~ 279 years, bating 126 days. 

In which period are 69 intercalary days, 

*.• 2:9 X 365 = 101835, and 101835 + 69 — 126 
* = 101778 days, fuperfeded. Q/£. F. 

N B. This quefiion was taken from Clare’s Iritroduftioj* 
to Trade, &c. who makes the time of the continuance of 
the grant nine days lcfs than found by the folution above; fo 
would advife the young accomptant to $ry whigh is right. 

* C ii A P* 


4 
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CHAPTER III. 
RULES of PRATICE. 

rpHE rules of Pra&iee, from their great and frequent 
j|_ life, derive thrir name, and ere contrived fpeedily and 
compendioufly, to call up any fort of goods or merchandize. 


SECT. I. 

PRACTICE by MULTIPLICATION. 

CASE!. 


To multiply by a mixed number j that is, a fraction joined 
fvith a whole number. 

RULE. 


When you have multiplied by the whole number, take 
x, .3., .r, or whatever part it may be of the multipli- 

cand, which, added to the product, will give the true anfwer. 


i. In 57 fodder of lead, each 
jgf cwt. how many cwt. ? 

57 
*9» 

1083 

28 1 


in 1 ! cwt. in all. 


3. In 27 hogfheads offugar, 
each containing 7! cwt. how 
pi any hundred weight ? . 

?7 

7t 





2. In 359 pieces of Nor- 
wich fluffs, each 23J yards, 
how many yards. 

359 

J-£* 

1077 

718 • 


834.6! yards. 

4. In 354 pieces of Kerfey, 
each ? 7 t yards, how many 
yards ? 

35+ 

»7t 


2478 
708 ' 



9867!- 


C ASg 
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CASE II. 

To caft up any number of things, not exceeding 12, at 
any given price. 

- RULE. 

Multiply the price by the quantity or number of things, 
always obferving to carry from one denomination to another, 
as in addition of money. 


1. Whatcoftfeven ftone of 
beef, at 2 s. 7 d. per ftone ? 

s. d. 

2 7' 

7 

18 1, the anfwer. 


3. What coft five flieep, at 
S 1. 17 s- 6d. each ? 

1. s. d. 

1 17 6 

5 

£ 9 7 6 

5. What coft ii geefe, at 
I s. 7|d. each i 
s. d. 

1 7i • 

11 


18 if 


2* What coft 9 cwt. of trea- 
cle, at 1 1. 17 s. 4^ d. per cwt? 

1. s. d. 

1 17 4^ per cwt. 

9 

16 16 2^, the anfwer. 


4. What coft 10 yards of 
broad-cloth, at 17 s. lO^d. ? 
s. d. 

17 ioi 
10 


£ 8 18 9 

6. What coft 1 2. cwt. of 
fugar, at3l. 17 s. 7 |d. 

1. s. d. 

3 *7 H 

12 


1 46 11 9 


Note, If the given quantity is 13, multiply the price by 
12 ; and as you multiply, add to it the price of one, and the 
refultwill be the anfwer. 

1. s. d. 

What coft 13 cwt. at 4 13 7| ? 

jC 6 o 17 4l 


Thus 
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Thus performed, 3X 12 = 36 + 3 = 39 farthings. 

3 and carry 9. 

Then 7 X 12 =r 84+ 9 + 7 = iood. - 4 and carry 8. 

Alfo 3X12 = 36 + 8 + 3 = 47 s. ,- 7 and carry 4. 

And 1X12 = 12+4+1=17 angels, 1 and carry 

Laftly4X 12 = 48 + 8 + 4= 60. 

CASE III. 

When the quantity exceeds twelve. 

RULE. 

Find two numbers in the multiplication table, which be- 
ing multiplied together, will make the quantity ; then mul- 
tiply the price by one of thofe numbers (it matters not which 
you multiply firft by) and that product by the other number, 
and the laft produft will be the anfwer. . 


1. What coft 15 cwt. of 

2. What coft 27 ounces of 

treacle, atil. 7s.qd. per cwt.? 

filver, at 5s. 9|d. per oz. 

3 

3 

433 

*7 5 i 

5 

9 

£ 20 16 3 

£ 7 » 6 "i 

3. What coft 56 lb. of Hy- 

4. What coft 77 cwt. of 

fon tea, at 15s. 9fd. per lb. ? 

madder, at 31. 15s. 6d._p.cwt.? 

8 

7 

664 

26 8 6 

7 

11 

£44 4 4 

£ 290 >3 6 

5. What coft 108 lb. of nut- 

6. What coft 1 32 gallons of 

megs, at 12 s. 3^d. per lb. 

wine, at 5s. 4d. per gallon ? 

12 

12 

779 

34- 

9 

11 

£66 9 9 

£35 4 - 


To 
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To find the price of a grofs ; firft find the price of a do* 
zen, by multiplying by 12 ; which product multiplied alfo 
by 12, gives the price of a grofs. 

Whatcoft feven grofs of buckles, at is. ujd. per pair? 


I 

i It 


12 

* 3 

3, price of 1 dozen pair. 


12 

*3 19 

- price of a grofs. 


7 

97 13 

the anfwer. 


And to find the price of 1 cwt. at fo 'much per pound* 
multiply by four ; which product multiplied by feven, gives 
the price of a quarter; then four times the laft produ& will 
be the anfwer. 

s. d. 

Whatcoft 3 cwt, of tea, at 4 5- per lip. 

.4 
i? 9 
2 

643, price of a quarter* 

4 

24 17 price of acwti 

3 

£ 74 1 1 the anfwer^ 


C A S E IV. 

When the quantity is a prime number, viz. fuch' ah otic 
as no two numbers in the multiplication table can be found 
to anfwer it* 

RULE. 

Multiply by fuch numbers as come neareft the quantity ; 
and for what is wanting, multiply the price by that number, 

and 
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and add to it the other produft, and the total will be the 
anfwrer. 


i. What coft 291b. ofBo- 
hea tea, at 6 s. 9d. per$j£>. ? 

s. d. 

6 9 
' 4 


170 

3 11 

7 

9 

9 9“ 

1 15 3 

6 9 

1 Uw 

/9i5 9 

£ 1 '7 


3. What coft 68 yards of 
Holland, at 9 s. 4 * d. per yard? 
6 


1 12 3 

22 13 - 

11 

6 

17 H 9 

13s 18 - 

10 9= price x 2. 

7 n - 

18 s' 6' 

£ 143 9 - 


5. What coft 1 17 Cheep, at 


2. What coft 38 lb. of lea- 
ther, at ii| d. per pound ? 
d. 

4 




4. What coft 76 quarter of 
wheat, at il. 17s. 9d. perqr.? 
12 


1 1 . 7 s. 

6 d. 

? 

broad-cloth, 

at 17s. 7£d. ? 

1 . 

s. 

d. 


s. 

d. 

1 

7 

6 


*7 

7 f 



10 




*3 

*5 

-* 

10 

II 

9 



II 



1 1 

15 1 

4 

- 

116 

9 

3 

9 

12 

6 = price x 7. 

2 

12 

1 1 \ 3 = price x 3. 


17 

~6 

"9 

2 

| 


To 
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To find the amount per annum of officers falaries at fo 
much per diem, multiply the falary or wages per day by io, 
and that product by 9: this laft product multiplied by 4 gives 
the falary for 360 days ; to this add one day’s falary multi- 
plied by 5, which gives the anfwer. 

If an officer’s falary be 17 6. iof d. a day, what is that a 
year ? 

s. d. . 

*7 10 l 

10 


8 18 ji£ 

9 

80 10 7 % 

4 

322 2 6 
4 9 5? 

£326 11 11 3, the anfwer. 


CASE V. 


When the quantity is 1, 2, 3, 4, 5, 6, 7, or more 
hundreds. 


RUL E. 

Multiply the price by 10, and that product by 10 alfo, 
which gives the value of one hundred ; then multiply the 
produft by the number of hundreds ; then multiply that 
produ&, which gave the price of 10, by 2, 3, 4, or 5, as 
the tens happen, which place under the laft produ& without 
drawing a line; and for the units always multiply the price 
by them, and fet that down under the former produ£ls ; fo 
you will have three lines, the fum of which will be the 
anfwer. 


i. What 
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j. What coft 795 yards of 


yard ? 



j. 

s. 

d. 

1 

7 

10 



10 

13 

18 




10 

*39 

5 

5 



JL 

974 

*7 

1 1 

I2 5 

6 

ioj- 

6_ 

, 9 1 

_ 3 * 

1107 

4 

_3 


TICE. Si 

a. What coft 368 lamb- 
hogs, at 17 s. gd. each ? 

' s. d. 
l 7 9 
10 


8 

J 7 

6 

10 

88 

'5 

_3 

266 

5 

- 

53 

5 

- 

7 

2 

—4 

1 3 i6 

12 



CASE VI. 


To multiply weights and meafures. 


RULE. 

Place the multiplier under the loweft denomination of the 
multiplicand ; then multiply the loweft denomination by the 
multiplier, and divide the produfl by as many of the loweft 
denomination as make one of the next fuperior ; fetting 
down underneath the remainder, if any, and carry the quo- 
tient to the produdfc of the multiplier and the next fuperior 
denomination, and fo proceed till all is finiflied. 


1. In 11 pieces pf kerfey, 
each 17 yards, three quarters, 
three nails, how many yards 
in all i Y. qrs. n. * 

2 7 3 3 
11 

19 7 1 I , anfwer. 

3. In 38 pieces of tapeftry, 
each 37 ells flemifli, 2 qrs. 3 
nails, how many ells Flemifli i* 
E.F. qrs. n. 

37 2 3 

6 

227 1 2 

6_ 

1365 - - 

75 2 2 = 1 piece X 2. 

1440 2 27 anfwer. 


2. In 42 pieces of Holland, 
each 27 ells Englilh, two 
quarters, three nails, how 
many eUs in all ? 

El. E. qrs. n. 

27 2 3 
6 


165 1 2 
7 


1157 - 2 


As the next fuperior deno- 
mination contains only 3, 4, 
or 5 of the inferior ones, 
queftions of this kind may be 
performed without divifion* 
G 4. What 
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4. What is the weight of( As 20 pennyweights make 
feven tankards, each weighing one ounce, we carry as in 
iioz. i6dwt. 2igrs. ? multiplication of (hillings 

oz. dts. gr. and if pounds troy be ufed, 

111621 we carry the fame as in pence. 

7 


82 18 3 

*4 ) *47 ( 6 
3 

j. What is the net weight 
of 39 hoglheads of fugar, each 
weighing 7 cwt. 3 qrs. 171b.? 
Cwt. qr. lb. 

*8)ioi( j- 
18 

*8 ) 108 ( 3 
*4 

*8 )_£*_( * 
*3 


7 

3 >7 

6 

47 

1 18 


6 

284 

1 24 

23 

2 23 

308 

- 19. 


6. What is die weight of 
29 parcels of tea, each 25 lb. 
7 oz. 13 dr. 

lb. oz. dr. ) 9 * ( S 


25 

7 *3 

II 


Cwt. — - 

7 

i 6 )J 4(1 


0 

M 

N 

M 

6 11 

7 



4 

*8)178(6 


6 1 13 

IO 12 

IO 


25 

7 13 





*6)44(4 


6 hi 

2 9 

12 



7. What is the weight of] 
37 fmall parcels of tea, each 
weighing 13 ounces 12 dr. ? 



OZ. 

dr. 


J 3 

12 



12 

IO 

5 

— 

I 2 

IS 

— 


13 

>2 

1 3 

12 

12 


*6) >44 (9 
o 


All the needful divifions are 
here put down* 

8. What is the weight of 105 
ingots of filver, each weigh- 
ing 21 oz. lydwt. 19 gr. ? 

, oz. dwt. gr. 

21 17 19 
10] 

2l8 17 22 

IO 


2188 19 4 
109 8 23 


Ozs. 2298 8 3 

24) , 9°(7 24 ) 220 ( 


** *4 ) 95 ( 3 4 
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Chap. III. 

Questions to exerctfe the foregoing Rules. 

j. A perfon dying, left his widow 1780L and 1250 1. to 
each of his four children ; 30 guineas a-piece to 15 of his 
poor relations, and 150I. to charities; he had been 25^ 
years in trade* and at an average had cleared 126 1. a year : 
what had he to begin with? < 

To widow m * £ 1780 

£ 1250 X 4 children ... 5000 - 

£ 31 10 x 15 poor relations - 472 16 

To charity - - 150 — 

Worth » - * £ 7402 10 

£ 126 cleared yearly X 25I - 3213 - 

£ 4182 10, anfwer. 

2. Supposing that for a quarter’s rent I paid in money 
7 1. 7 s. 6 d. and was allowed for afmall repair 18 s. qd. and 
for the king’s tax 8 s. gd. what did my tenement go at a 
year ? 

£776 quarter’s rent. 

18 9 repairs, 

8 9 tax. 

8 15 “ 

' 4 

35 - the anfwer. 

3. At Leicefter, .and other places, they weigh their coals 
by a machine, in the nature of a fteelyard, waggon and all : 
three of thefe draughts together amount to 117 cwt. 2' qrs. 
to lb. ; and the tare of the waggon was I3t c wt. How many 
coals had the cuftomer to pay for ? 

• Cwt. qr. lb. 

Cwt. qr. 1 17 2 10 
*3 1 X 3 = 39J_* 

, 77 3 *0 

4. A gentleman hath 536 1 . per annum, and his expences 
are, one day with another, 18 s. xo-Jd. 1 defire to know 
tow much he layeth up at the year’s end ? 

G 2 18 s. 
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18 

IO| 

4 

3 15 

7 


13 

49 2 

7 


7 

343 ijj 

1 

18 

M 

O 

344 16 

uh 


4 X 13 x 7 = 3 6 4 * 

1 » 3. dk 
Year’s rent 536 - - 
Expended - 344 16 ii|- 

Laid up 191 3 — the anfwer. 


5. A gentleman expendeth daily j I. 7 s. lojd. and at 
the year’s end layeth up 340 1, I demand how much is his 
yearly income ? 


1 . 4* d. 

1 7 iot expences yer day. 

X 4 1 . 8 . d# 


5 

11 6 
xi 3 

Year’s expences 508 14. 

To lay up - -340 — — 

72 

9 6 
X 7 

Anfwer £ 848 14 4I- 

507 

1 

6 6 

7 ioi 

t 

50814 4i, expended in one year. 
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SECT. II. 

PRACTICE by DIVISION. 

C A S E I. 

H AVING the price of any number of things not ex- 
ceeding 12> to find the price of one. 

RULE. 

Place ; the divifor under the higheft denomination (or to 
the left-hand) of the dividend. 1 hen divide the higheft de- 
nomination of the dividend by the divifor, and bring the 
remainder, if any, in your mind only, into the next infe- 
rior denomination, adding thereto what is in the dividend ; 
divide this number as above, and fo proceed till the whole is 


finifhed. 

i. If 3 yards of velvet coft 
5 1. ?s. njd. what coft i 
yard r 

1. s» d. 

5 3 ll + 

■* 3 _ 

£ i 14 7£, anfwer. 

3. If 7 cwt. of lead coft 6 L 
5 s. io^d. what coft 1 cwt.? 

1* s. d. 

6 5 iot 

+ 7 m 

£ - 17 1 1|, anfwer. 

5. 11 geefe coft i8s. ifd. 
what colt one ? 

s. d. 

18 1 1 

■ -T-II 

i 71, anfwer. 


2 . If 4 yards of filk coft 
? 1 . I I s. What coft 1 yard ? 
1. s. d. 

3 11 — 

^4 


£- 17 9, anfwer. 


4. If 9 ells of linen coft 
il. 8s. 84: d. what coft 1 ell,? 
1. s. d. 

1 8 8t 

-r -9 


£ - 3 anfwer. 

6. If 12 cwt. of loaf fugar 
coft 46 1. 1 2s. 9 d. what coft 
one ? 

1. s. d. 

46 12 9 

“T“. 12 


£ 3^7 8^, anfwer. 


CASE 
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"When the divifor exceeds 12. 

RULE. 

Find two or more numbers, whofe product is equal to the 
given quantity 5 then divide the price by one of them, and 
that quotient by the other j the laft quotient will be the an- 
fwer. 


1. If 21 fat heifers coft 
164I. ns. 3^d. what coft 
one ? 

I, s. d. 

164 11 3! 

7 

2. If 33 lb. of butter coft 
15 s. o| d. what coft one 
pound r 

s. d. 

*5 9r 
-i- 11 

23 13 2 \ 

■*- 3 

1 5i 
-4- 3 

£ 7 16 8-J, anfwer. 

- anfwer. 

3. If 35 dollars are worth 
7 1 . 17 s. 6 d. what is the 
worth of one ? 

1. s. d. 

7 17 6 
-5- 5 

4* II 54 cwt * of treacle 
coft 101 1. 14 s. what per 
cwt. ? 

1. s. 

101 14 
-f- 6 

1 11 6 

* 7 

4 6, anfwer. 

16 19 
■4- 9 

£ 1 17 8, anfwer. 

5. If 72fheepcoft 8?d. 10s, 
what coft one ? 

1. s. 

82 10 
-f- 8 

6. If 132 lb. of tobacco coft 
5I. 18 s. 3d. what per lb.? 

1. s. d. 

5 *8 3 

-5- 12 

10 6 3 

-s- 9 

- 9 10^ 

•f 11 

£12 11, anfwer. 

£ - - ioJ, anfwer. 


I. If 
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I. If there be a remainder in the firft operation, and none 
in the laft, place it over the whole divifor for a fra&ional part; 
but if there be two remainders, multiply the laft remainder 
by the firft divifor, and to the product add the firft remain- 
der, which will be the true remainder or numerator of the 
fra6Hon, under which place the whole divifor fot a denomi- 
nator. 


7. If 28 tod of wool coll 
25 1. what colt one tod ? 

1. s. d. 

-T- 7 

3 *« 5 7 

4 

£-17 io;+ T Vd.orf far. 


8. If 77 lb. of tea coft 26 1 . 
what per pound ? 

1. s. d. 

26 - - 

, +2 

3 J 5 yfarth. 

-f- 11 


- 6 8£, |£farth. 

7 X 10+3=73. 

Anfwer 6 s. 84 ;d. -j- yyfarth, 


II. If you have the price of any number of grofs, to find 
the price of one, divide the whole price by the number of 
grofs, which gives the price of one grofs ; this quotient di- 
vided by 1 2 gives the value of 1 dozen ; which laft quotient, 
divided by 12 alfo, gives the value of one. 


9.. ff 7 gt*ofs pair of buckles | 
colt 59I. j 7s. what coft I pair? 

1. s. d. 

59 l 7 - 
- 5 - 7 

10. If 9 grofs pair of gloves 
coft 9*1. 16s. whatcoft ipair? 
1. s. d. 

91 16 - 
9 

8 i x — per grofs. 

12 

10 4 — per grofs. 

+ 12 

- 14 3 per dozen. 

4 - 12 

- 17 - per dozen. 

-r- 12 

- 2 2^ per pair. 

- 1 5 per pair. 


III. Alfo having the value of a laft of oats, cole-feed, or 
other grain, cuftomary meafure, to find the value of one 
buftiel ; divide by 3, and that quotient by 7, which gives 
the value of a coom ; this laft quotient divided by 4, gives 
the value of a bulhel. 

II. If 
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II. If a laft of cole-feed 
coft 1 61. what will one bufliel 
coft at that rate ? 

1. s. d« 

16 - - 

* 3 

5 6 8 

- *• 7 

— 15 2^,4 per coom. 

4_ 

“3 9*>l . 

7X3 *t“ 3 = 24 remainder. 

Anf. 3 s * 9fd. 4 

or 3 9j, very near. 


: t 1 c e. 93 

12. If a laft of oats coft 5 
guineas, what coft one bufliel 
at that rate ? 

1. s. d. 

5 5 

T 3 


1 J 5 - 

*T 7 


- . 5 - per coom. 

4 

^ - 1 3, the anfwer.] 


IV. Having the price of an hundred weight, to find the 
price of one pound, divide the price of the hundred by 4, 
which gives the value of of a cwt, which divide again by 
4, gives the value of 7!.$ this laft quotient divided by 7, 
gives the anfwer. 


13. If 1 cwt. of hops coft 
5I. 9 s. 8d. what coft 1 lb. 
at that rate ? 


1. 

s. d. 

5 

4 

9 8 

1 

■* 4 

f 5 

- 

6 10J 


7 

— 

- 1 1 the anfwer. 


14. Sugar at 3I. 13 s. 6 ri- 
per cwt. what per lb. F 
1. s. d. 

3 17 ^ 

4 


- 19 3 
4 - 4 


- 4 91 

■r 7 


- 84:, the anfwer. 


V. Having the price of 1 c. great weight, viz. 120 lb. per 
cwt. to find the price of one flone, or of one pound, divide 
by 8, which gives the price per ftone ; which quotient di- 
vided by 3, and that quotient again by 5, will give the price 

of one pound. ^ ^ 

15. Cheefe 
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15. Cheefe at il. 15s. per 
cwt. what per done, and per 
pound i 

J. s. d. 

8 1 15 - 

3 4 4i per done. 



3J per pound. 


*6. Ditto at il. 5s. per 
cwt. what per done, and per 
pound ? 

1. s. d. 

8 1 S - 

3 3 if perftone. 

5 1 ~i 

2 2 per pound. 


VI. Or by confidering, that as 120 pence make 10 s. every 
10 s. per cwf. gives 1 penny, and every 2 s. 6 d. gives 1 far- 
thing a pound. 

So that 1 1. io s. gives 3d. In the quedion above, 1 1. 
and 5s. gives -J d. viz. by in- gives 2d. and 5 s. gives ~d(. 
fpedion, 3fd. per pound. — 2£d. per pound. 

17. Ditto at il. 7 s. 6 d. 18. Ditto at il. 12 s. 6d. 
per cwt. what per pound ? per cwt. what per pound ? 

Here 1 1 . gives 2d. and 7s. Here 1 1. 10 s. gives 3d. 
6 d. gives l d. and 2 s. 6 d.ss^d. 

Or 2jd. per pound. Or 3^d. per pound. 


7. Having the price of a ton, to find the price of a hun- 
dred, a quarter, or a pound, divide by 5 and by 4 ; which 
lad quotient is the price of an hundred ; then proceed as per 
remark 4th. 


19. Carriage at 7 1. per ton, 
what per pound l 

I. S. da 

4 7 -" 

5 1 15 ~ 

4-7 -per cwt. 

7 - 1 9 per qr, 

4 - - 3 

id. per lb. 


20 Carriage at 2 1 . 6 s. 8 cf. 
per ton, what per pound ? 

1. s . d. 

41 2 6 8 


S-i* 

, • 

8 

4-2 

4 per cwt. 

7 (- “ 

7 per qr. 

! 

4 !“ " 

t 

1 


t d. per lb. 


V 1 IL As 252 gallons of wine, &c. make a tun, to find the 
price of a hogdiead or gallon, divide the price of the tun 
by 4, which gives the price of an hog&ead } then divide 

the 
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PRACTICE. 


95 


the price of a hogfhed by 7, and that quotient divided by 
9, gives the price of a gallon ? 


21. Port wine at 60 1 . per 
ton, what per gallon ? 

I. s. d. 

4 60 — - per ton. 


15 - - per hoglhead. 


1 13 4 


-49} per gallon. 


22. Madeira wine at 95 1. 
per ton, what per gallon ? 

1. s. d. 

4|9S " - per ton, 


23 15 

-P 

2 12 

l 

9 i 

- 7 

6J- 


IX. Having the value of a wey (viz. 2561b.) of cheefe, 
&c. to find the value of 1 lb. or of an hundred weight ; di- 
vide the value of a wey by 8, and that quotient by 4, which 
gives the value of 8 lb. ; which divided by 8, gives the value 
of 1 lb. ; or the value of 81 b., multiplied by 7, gives the 
value of I cwt. : which multiplied by 2, gives the value 
of an hundred weight. 

Cheefe at 2I. 18s. 8d. per 
wey, what per lb. and per cwt? 

1. s. d. 
tfa 18 8 per wey. 


-74 


- 1 10 price of 8 lb. 


— — 2| per lb. 


s. d. 

Or 1 10 price of 81 b. 
x 7 

12 10 per \ cwt. 
x 2 


JT 1 58 per cwt. 


24. Dittoat 21. 8s. per wey f 
what per lb. and per cwt. i 
1. s. d. 


2 8 

— per wey. 

- 6 

- 

- I 

6 price of 8 lb. 

- - 

2-J per lb. 


Or 1 6 price of 8 lb. 
X 7 

16 6 per i cwt. 

X 2 


£ 1 1 - 


X- A (tone of wool or locks, in feveral manufacturing coun- 
ties 13 15 lb. and 16 fuch (tones, 8 tods, or 240 lb. make one 

pack j 
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pack; therefore having the price of a pack of wool, &c. to' 
find the price of a tod, ftone, or pound, divide the price of 
a pack by 8, which gives the price of a tod, which divided 
by 2, gives the price per ftone ; which divided by 3, and 
that quotient again by 5, gives the price of one pound . 


25. Wool at 7I; 5 s. per 
pack, what per lb. ? 

!• s. d* 

8J7 5 - 


- 18 Ii per tod. 


-9 — £ pci ftone. 

- 3 -i 


7? per lb. 


Or as 240 1 . = 20s., by in- 
fpe&ion, 7I. 5 s. per pack, 
gives 7^d. per lb. 


26. Locks at 4I. 15s. per*, 
pack, what per lb. 

1. s. d. 


4 

*5 

- 

- 

II 

ic4 

- 

5 

-K 

- 

I 

s 

- 

- 

4* 


Or by infpe&ion, 4I. 15s* * 
per pack, gives 4! d. per lb. 


CASE III. 

When the divifor is a prime number, or not compofed of 
two or more numbers. 


RULE. 

Take the whole divifor, and divide as in divifion of in- 
tegers ; multiplying the remainder by that number of the 
next inferior denomination which makes one of its fuperior, 
adding to the product what there is. in the dividend of the 
fame denomination you are then reducing the remainder to : 
divide this fum as above, and fo piocefd in this manner till 
all be finifhed. 


I. It 
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*• If 53 ^ at Lincoinfliire 
lheepbefold for 99I. 16s. 4<i. 
what was each fold for on ah 
average? 

1- s. d. 1. s . d. 

S 3) 99 ^4(1 17 

46 

20 

936 

406 

35 

12 


97 

^‘.1 ^75 12 s * 6 d. be 

equally divided amongft 138 
men, what is each man’s 
lhare ? 

)• s. d-. 1. s. d. 
* 38)675 12 6 (4 j 7 Ir 

123 

20 

2472 

1092 

126 ■ 

12 


P R A C TICE. 


424 


1518 

* 3 8 


3. At -3 t$ 1. js. IC) i d . 
per year, what per day ? 

1. s. d. 1. s . d. 

365 ) 3^5 3 ioi(- ,7 3 . 


6303 

26 53 


98 

12 

lT86 


4. A prize of 9475I. 16s. 8d. 
being divided equally amongft 
747 Tailors, what is each man's 
lhare, after deduding ± for 
the captain t 

1. s. d. 

5)9475 16 8 
■>--* ■ ■ 

i8 95 3 4 captain. 

1. s. d. f. 

747 ) 75 80 *3 4(*° 2 11 2 
no an. 

20 



? 2»3 

. 7«9 

12 

8632 


4*5 

4 

1660 remainder 166* 

H CASE 
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PRACTICE. 

CASE IV. 


To divide weights and meafures 


RULE. 


Weights and meafures are divided exaftly in the fame 
manner as money, due regard being only had to the number 
of thofe of an inferior denomination contained in a fupenor 


one of the fame fpecies. 

1. If 6 pieces of tapeftry 
contain 227 ells Flemiih, 1 
quarter, 2 nails, what is the 
length Of one piece ? 

E1*F. qr. n. 

227 1 4 

-T- 6 


Ells Fie. 37 2 3, anfw. 

- 3. What is the length of 
1 piece of linen, if 21 pieces 
are 754 ells English, 4 quar- 
ters, 3 nails ? 

El.E. qr. n. 

754 4 3 
- 5 - 7 


107 4 1 
3 


*. If 20 pieces of cloth 
contain 438 yards, 3 quarters, 
what does 1 piece contain ? 
Yds. qr. 

438 3 
•f- 4 


109 2 3 
45 

Yards 21 33, anfwer. 

4. If 322 cwt. 2 qrs. 5 lb. 
is the weight of 25 hogflieads, 
what is the weight of 1 hogf- 
head ? 

Cwt. qr, lb. 

322 2 5 

-V" S 


64 2 1 


35 4 3» anfwer. 

5. If 28 parcels of tea 
weigh 6 cwt. 1 qr. 1 3 lb. 10 
oz. 12 dr. what the weight 
of 1 parcel ? 

Cwt. q. lb. oz. dr. 

6 1 13 10 12 

-r 4 

I 2 10 6 II 


5 

Cwt. 12 3 17, anfwer. 


6. If 10 filver punch -bowls 
of an equal weight, weigh 
478 oz. igdwt. 14 gr. what 
is the weight of one ? 

Gz. dwt. gr. 

478 19 14 

-7- 10 


*r 7 

- - 25 7 1 3> anfwer. 


Oz. 47 17 23, anfwer. 

' _ 7 - ^ 
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7. If 103 ingots of filver, 
of an equal weight, weigh 
3225CZ. 12 dwt. i 3 gr. what 
is the weight of one ingot? 

oz. dwt. gr. oz. dwt. dr. 
103)1225 1213(11 17 23-rVj. 
195 

92 
20 


1852 

822 


9 - 335 cwt - 1 9 r » *2 lb. 

is the weight of 26 hogflieads 
of fugar, what is the weight 
of one hogihead ? 

Cwt. qr. ib. cwt. qr. Ib. 
* 6 ) 335 x 22 ( u 31; 
75 

2 3 

X 4 

93 

*5 
X 28 


442 

182 


PRACTICE. 9 9 

8. If 59 parcels of tea of 
an equal weight weigh 2qr. 
r lb. 9 oz. 14 dr* what is the 
weight of one parcel ? 

Qr. lb, oz. dr. oz, dr. 

59) 2 1 9 14 ( 15 10 
57 

X 16 

921 
33 * 

36 

x 16 

59 o 


Id. A common pafture con- 
tains 53 acres, t rood, 27 
perches } another 65 acres, 2 
roods, 19 perches ; a third 
47 acres, 3 roods 5 thefe be- 
ing inclofed, are to be divid- 
ed amongft 59 pariihioners ; 
how much is each man’s 
fhare ? 

A. R. P. 

53 * 27 

65 2 19 

47 3 - 

A. R. P. 


t s 

TV 


59)166 3 6(2 3 12 

I* 

4 

1 95 

18 
x 40 


726 

18 H 2 it. If 
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II. If 1 17 pieces of Hol- 
lanchcontain 444O ells Eng- 
IHb, and 3 nails, what doth 
each piece contain ? 

El. E. qr. n. el. E. qr. n. 

117)4440 - 3 ( 37 4 3 
930 

in 
X S 

555 

87 

X4 

35 1 

o 


Book I. 

12. The Speflaton club of 
fat people, though it confided 
but of 15 perfons, is faid 
(N Q 9.) to weigh nolefs than 
three tons ; how much at an 
equality was that per man ? 

Tons. 

15)3 anf - 

x 20 

60 


PRACTICE. 


CASE V. 

To reduce great hundreds (and quarters) I20lb. to the 
hund. weight ; to hundreds, quarters, and pounds, ii2lb. 
to the hundred weight. 


RULE. 

Confider them as fmail hundreds, and quarters, dividing 
by 2, and that quotient by 7 ; which lafl quotient added to 
the great weight, gives the fmail weight. 

In 17 cwt. 1 qr. 21 lb. 
great weight, how much fmail 
weight? 

Cwt. qr. lb. 


*In 5 cwt.' 2 qr. 2 lb. great 
weight, how much Snail 
weight ? 


Cwt. qr. lb. 


3 - 


Add- 1 16 

Ct. 5 318, fmail weight. 


17 

I 21 

8 

2 14 


1-26 add. 


18 2 19 fmail weight. 


C A S E VI. 

To reduce fmail weight tcf great weight. 

RULE. 
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Chap. III. 

RULE. 

Divide the hundreds and quarters, confidered as great 
weight by 3, and that quotient by 5 ; which laft quotient fub- 
tradted from the fmall weight, leaves the great weight. 


> 3 | 
I 

5 

Subtr. 


Cwt. qr. lb. 

18 2 10 fm. weight. 


6 - 20 


- 28 


Cwt. qr. lb 
3 | 

5 


s 

3 

18 fm. weight. 

I 

3 

20 


Subt. — 1 16 


17 1 12 gr. weight. 5 2 2 gr. weight. 

N. B. The pounds in the firft divifion, are talcen no no- 
tice of, as being the fame both in great and fmall weight. 

A wey being 2561b. of cheefe, wool, &c. in fome coun- 
ties of England, is compofed of 8 x8 X 4 = 2561b. = 2 cwt. 
jqr. 41b. 

Cheefe at 2|d. per lb. what per wey ? 


J. s. d. 

J 

J JO 
8 

14 .8 
4 


Anfwer, 218 8 per wey. 

Or as 256 farthings 
— 5s. 4<1. — per lb. 
s. d. 

5 4 
4 


1 1 4 = id. per lb. 

2 


228 

‘ 16 - = 5». 4 d. X 3* 
2 18 8=2|d. per lb. 


lb. 


120 


256 

• 

2 2 

8 

10 

8 

5 

4 

1 

CO 

€4 

8-, as before. 


V % 

Cheefe at 2I. 8s. per wey, 
what per lb. ? 


1 . s. d. 
81 2 8 - 


8 

4 

h 3 


- 6 

1 

- 

1 

1 

9 

— - 4 . 

2i 
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In 5 i-J weys of cheefc, how 
many hundreds ? 

C. qr.Jb. 

214=1 wey, 

8 


TICE. Book T. 

51-J weys of cheefe, at 2^d, 
per I’ 


lb.? 

1. 

256 


d. 


18 


4 

6 


109 

i> 6 

1 

n8 


24 

12 

24 

4 = 51 ’ weys. 


2 

c 


8 

8 


8 

4_ 

- per wey. 


19 


4 

6 


t) 


"5 

7 

1 


4 

4 

.6 


£124 4, the ahfwer. 


Questions to exercife Practice by Division. 

X . A draper bought 420 yards of broad-cloth, at the rate of 
14s. io|d. per ell Eoglifla, how much did hepay for the whole ? 
s. d. 


51 14 jot per ell Englifh. 

IIT 


U it per yard. 
10 


Is 19 > 

7 

41 14 2 

6 

250 5 - the anfwer required. 

2. A draper bought of a merchant 8 packs of broad-cloth ; 
every pack had 4 parcels in it, and each parcel contained 10 
pieces ; every piece being 26 yards: he gave, after the rate of 
four pounds, feventeen (hillings, and fixpence, for fix yards; 
»yhat came the whole to, and what did it coft per yard ? 

6)4!. 17s. 6d. ( 16 s. 3d. per yard. 

X 2 

I J2 6 


L 3 

21 2 6 per piece. 

X 10 

• • 

2 11 .5 -per parcel. 



845 - - per pack. 

x 8 

£ 6760 - the anfwer. 3. An 
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3. An oilman bought 3 tuns of oil, which coft him 151 1. 
14 which happened to leak out 85 gallons; this he is wil- 
ling to fell again fo as to be no lofejr : 1 demand how he muft 
fell it a gallon ? 

252 gallons in a tun. 

3 tun - 

756 gallons. 

85 leaked, 

« 1. s. 

671)151 14(4$. 6*d. the anfwer. 

X 20 


3034 
35 ° 
X 12 


4200 
*74 
* 4 

696 


2 5 

4. A draper bought 242 yards of broad-cloth, which coft 
him in all256I. 10s; for 86 yards of which he gave il. is. 
per yard what did he give a yard for the remainder ? 

1. s -d 1. s. d. 

1 1 4 256 10 - 24* 

x 12 91 14 8 86 


12 16 - 

x 7 


So 12 - 
2 a 8 


£ 91 14 8 price 


164 15 4 price of - 156 yards. 

1. s. d« 

156)164 15 4(1!. is. i±d.-|£anf. 

8 

X 20 

of 86 yds/— 

*9 

x 12 


232 
76 
' X 4 

304 

148 H 4 5. A 
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5. A gentleman, at his death, left his eldeft fon once and 
a half what he allotted his daughter; and to the young lady 
1383 1. lefs than her mother, to whom he bequeathed four 
times what he left towards the endowment pf Hertford, col- 
lege, Oxon, viz. 1640 guineas: I require what he intended 
for his youngeft fon, who claimed, under the will, half a$ 
much as his mother and filler; how much lefs than 3000Q 1. 
did the teftatordie worth, his debts and funeral expences bp-j 
ing988J. 10 s? 

20)1640 guineas. 

+ 82 

£ 1722 Hertford college. 

X4 


6888 Wife. 

— * 3^3 

2)5505 daughter. 

-J- 2752 10 s. 

£8275 10*. eldeft foq. 

"6888 
• + 55°5 
2) 12393 ' 

£ 6196 10 s. youngeft fon, 

I s. 

The mother 6888 — 

Eldeft fon 8257 10 
Youngeft 6190 10 
Daughter 5505 - 

College 1722 — 

Funeral 988 jo 

3C000— 29557 10 =;442l. ios, the atftwtsr. 

6. My purfe and money, quoth Diet:, are -worth 13s. 8d, 
but the money is worth feven of the purfe j pray what wajj 
there in it ? 

s. d. 

8)12 8 purfe and money. 

1 7 purfe. 

11 ' 1, money, the anfwer 7. 
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7. A dealer bought two lot* of fnuff, that together weighed 
9 cwt. 3 qrs. 16 lb. for 97 1. 17s. 6d. Their difference in 
point of weight was icwt. 2 qrs. 16 lb. ; and of price 8 1 . 


Weight 

Difference 


Leflir Jot 
Greater 


Cwt. 

qr. lb. 

1. s. 

d. 

9 

3 

Coft - 97 17 

6 

? i 

2 16 

8 13 

3 

2)8 

I - 

2)89 4 

3 

- 4 

- 14 

44 12 

1 * 

* S 

3 3 

53 5 

4 i 


A tradefman increafed his eftate annuaily a third part, 
abating iooL, which he ufually fpent in his family; and at 
the end of 3^ years, found that his net eftate amounted to 
£ 1 79 !• 1 1 s* i d. Pray what had he at out-fetting i 

i* s* d. 

Worth at the end of 3 J years - 3179 n 8 

4)100=25 - 

3“ years == 13 quarters 
Worth at the end of 3 years 


^Vorth at the end of 2 years 


|V«rth at 1 year’s end 


x 3 ) 3 2 <>4 11 

8 

— 246 IO 

ii 

- 2958 1 

6i 

+ ICO - 


4)3058 1 

~6£ 

764 10 

4i 

- 229311 

2 

+ ICO - 

— 

4)2393 II 

2 

.598 7 

9i 

- , *795 3 

4 * 

"T* IOO - 


l8 9 S 3 

4* 

— 473 >5 

10 


Anfwer,£ 1421 7 6i 

9- A 
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9. A certain perfon bought two horfes, with the trappings* 
which coft 100 1.; which trappings, if laid on the firft 
horfe A, both will be of equal value; but if the faid trap- 
pines be laid on the other horfe, he will be double the vaKye 
of the firft; how much did the faid horfes coft? 

1. 1. s. d. 

2) 100 ( 50 — •— price of the beft horfe. 

3) 5® ( *6 13 4 piice of the trappings. 

Difference £ 33 6 8 price cf the other horfe. 

SECT. III. 

PRACTICE by Aliquot Parts. 

T HIS rule is only a contra&ion of the CJolden rule ; 

for when the value or price of one yard, ell, hundred, 
&c. is given, and the price or va^ue of any other quantity of 
yards, ells, hundreds, &c. required ; the firft number or term 
being unity, the queflion may be performed by aliquot, or 
even parts of numbers. An aliquot part of any number is 
fuch, that if the faid part be taken certain times, it fhalljuft 
make the number whereof it is a part. 


TABLES a / Aljquot Parts. 

Of a pound. Of a fo iling. 

8. dp s. d. s. d. d » 
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CASE I. 


107 


When the price of the integer is an aliquot part of a pound, 
or of a {hilling. 


RULE. 


For the aliquot part of a pound, divide the given quantity 
by that part j the quotient will be pounds, and the remainder 
fo many times that part. But for the aliquot parts of a {hil- 
ling, divide as before, and that quotient by 20; the laft quo- 
tient will be pounds, and the remainder {hillings. 

But if it be a compound aliquot part, take the firft aliquot 
part, and then the aliquot part of that part, which laft quo- 
tient will anfwer the queftion. 


1. What coft 737 yards of 
Holland, at 10s. per yard ? 

*I2L; d. 

£ 368 10 — , anfwer. 


5. 743 yards of Irift cloth, 
at 3s. 4d. i 

i |743 ’ 

1 s. d • 

£ 123 16 8, anfwer. 


3t. 873. yards ditto, at 6s. 
8d. ? 

Til , 

£291 - -r, anfwer. 

3. 3711 yards ditto, at 5s. ? 

^ „ d. 

£927 IS anfwer. 

4. 1 17 1 yards ditto, at 4s.? 

, d. 

£ 234 4 “pfwer. 


' 6. 275 yds. ditto at 2s. 6d.? 



£ 34 - 7 6, anfwer. * 


7. 765 yds. of ditto at 2s.? 

i 7 ii s . 

£ 76 10, anfwer. 


8. 1761 yards ditto, at is* 
8d. ? 

1 s. 

£ 146 15, anfwer. 


9. What coft 757 yards of dowlas, at is. ? 

£ 37 * 7 » anfwer. 

10. What 
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i o. What coft 957 yards of 
dowlas, at is. 3d. ? 


1957 

! 2 39 


d. 

3 


£ 59 16 3» aolwer. 

15s. 4. is. 3d. = 16s. 3d'. 

tt 1 ! r.’ 1 


Book 1. 

11. 1713 yards of ribbon, 
at 7 |d. ?• 

1713 

s. d. 

k’8 - 7 f 


£ 53 7f» anfwer, 

... j . 1 os. + 7fd. =; 1 os. 7 1 d. 

Here, and in fevera! qucitions below, the remainder is IooJgt 
pd upon to be of the fame denomination with the dividend $ 
^nd the fecond remainder is always added to the firft. 


22 . 737 yards ditto, at iod.? 

1737 


— s. d. 
184. - *IO 


£ 30 14 a, anfwer. 
13s. 4d* -{- iod. = 14s.' 2d 


13. 757 yds. ditto, at 3fd, ? 

757 

— — S. d. r 

94 1 6 3 f 


£ 1 1 16 6|, anf. 


15s. +IS. 6|d.= i6s f 6 | 4 * 
14,. 151 1 yards ditto, at 5d.? 

i\ 


1511 

251 


3. 

2 


d. 

1 


£ 31 Q 7 > anfwer. 

7s. 6d. + 2S. rd. = 9s, 7d. 

Queftions in praftice admit of various ways of working, 
equally ftiort, which ferve as a proof to each other j and in- 
deed practice is beft proved by practice, though it may be 
proved by feveral other rpethyds. 


r? 


l' 5 " 

Orf 

- 5, d. 


377 * 6 

To 

! 37 15 6. anfwer. 



1511 

— — s. d. 

755 6 - 


£ 37 >5 6 > anfwer, 


£ 37 *5 


d. 

6 


Remains 31 fixpences = 15s. 6d. 


16. What 
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16. What coft 1109 yards of fmallritcbon, at 4d. per yard? 


. T 

3 

1 109 

s. d. 

JL 

a 

IIO9 

■ 

Ti 

221 14 

1 

Io 

369 8 

' 

18 9 8, anfwer. 

£ 

00 

0 

00 


^1*109 

I — s. d. 

£ 18 9 8, anfwer. 


%o 


Remains 29 groats, or 4 times 2s. 5<L 
17. What coft 751 yards ditto, at 3d, per yard ? 

7 JL a. 

*87 9 


£ 9 7 9. anfwer. 


tt | 75 * l 
I — — d. 

9 9, anfwer. 


Remains 31 threepences^ 7s. qd. 


JL 

6 

15 11 

d. 


— — 

. 1 

251 

io 


JT 12 11 10 


TVc|*S*I 

1 S. d. 

12 II IO 





d. 

146 


7 6 

1 \ 


Remains 31 twopences = ns-, iod. 

21. I07i yards of filleting, 
1071 


io. 1173 yards of ferreting, 
at 1 Jd. ? 


at|f.? 



d. 

267 

!! 

66 

*2 

' 3 

6 nt» 


20. 7*3 
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20. 713 yards ditto, at id ? 


tt| 


T 5 


7*3 

s. a. 
59 5 * 


£ 2 19 5, ahfwer. 


22. 1075 yards ditto, atf ? 


f|i °75 


I I 
Ti 


t 

•2^1 


537 f 

s* d» 
44 - 9 * 


j£ * 4 9 f 


23. 717 yards, atf d. ( 
12) 

4 ) 7 * 7 ) * 79 * 


14s. nfd. anfwer. 


CASE II. 

When the numerator of the fradion is more than unity, 
and the denominator jo. 4 ' 

RULE. 

Multiply the given quantity by the numerator, and double 
the figure in the units place of the product for {hillings; the 
figures to the left-hand will be pounds. 


i. What coft 757 ells of 
fine Holland, at 18s. per ell ? 
1757 

u.. 

£ 681 6, anfwer. 


2. 617 ells ditto, at 16s.? 
I617 

Ijl 

jC 493 12 


3. 577 ells ditto, 14 s. ? 
|577 

j£4°3 *8 


717 ells of long-lawn, at 
8s. per ell ? 

I 7 ! .. 

£ 286 16, anfwer. 


933 ells ditto, at 6$. ? 
|933 
3 s 

£ 279 18, anfwer. 


714 ells ditto, at 4s. f 
| 7*4 

I 2 

£ 142 16, anfwer. 

4. 1187 
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4. 1187 elk ditto, at 12s. ? 

n 


PRACTICE. 

933 ells ditto, at 2 s. i 


s. 


£ 712 4,. anfwer. 


£ 93 6s. anfwer. 


CASE III. 

When the numerator is any number under ia> and the de- 
nominator 12, or under, with or without a cypher annexed. 

RULE. 


Multiply the given quantity by the numerator, and divide 
the product by the denominator ; the quotient will be pounds 
cr (hillings, according to the nature of the queftion $ and the 
remainder fo many times the aliquot part exprelled by the 
denominator. 


1. What coft 737 yards of 
broad cloth, at 18 s. 4>d. ? 

737 

11 

12(8107 

. — - s. d. 

J 675 11 8, anfwer. 

Rem. 7 times 1 s. 8 d.=i 1 s. 
8 d. 

2. 371 yards ditto, at 17 s. 
6d. ? 

371 - 

__7 

1 2597 . 

— s. d. 

JT 324 12 6, anfwer. 

Rem. 5 times 2 s. := 6 d. 12 s. 
6d. 


3. 931 yards ditto, at 16 s. 
8 d. ? 

93 r 
5 

I4655 . 

— s. d. 

£ 775 16 8, anfwer. 

Rem. 5 times ?s. 4 d. 

16 s. 8 d. 

4- 573 yards ditto, at 16 s. ? 

573 
4 


229Z 


s. 


£ 458 8, anfwer. 

Rem. 2 times 4 a. =a 8 s. 

$• 746 
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j;. 746 yards ditto at 15 s. ? 
746 

3 


I2238 
— i s. d. 

£ 559 10 “ 


anfwer. 


6. 865 yards dittos at 13s* 

*d.? • 

865 

2 

1*730 

1 s. d. 

L 57 6 *3 4> anfwer. 

Rem. 2 times 6 s. 8 d. = 
13 s. 4 d. 

7. 713 yards ditto, at 12 s. 

fid . ! 

7*3 
5 


8 


356s 


£ 445 12 6 anfwer. 
Rem. 5 times 2 s. 6 d. = 
12 s. 6d. 

8. 783yards ditto, at 12 s. ? 

7**3 

3 

-"2349 
I s. 

£ 469 16, anfwer. 

Rem. 4 times 4 s. r=i6 s. 


TICE. Book. I. 

9. What coft 137 ells of 
Holland, at 1 1 s. 8 d. 

*37 
7 

* 2|959 

— s. d. 

79 18 4, anfwrr. 
Rem. 11 times Is. & d. r= 
18 s. 4d, 

*0. 537 ells dittOj at 8 s. 

4 d.? 

537 
5 


12 


2685 


£ 223 15, anfwer; 

Rem. 9 times is. 8 d. =± 
15 s. 

11. 537 ells ditto, at 8 sJ 

537 
2 

|*°74 

I— s. d. 

£ 2I4 16 anfwer. 

Rem. 4 times 4 s. r= 16 s. 

12. 719 ells ditto, at 7 s. 
6 d. ? 


8 


7*9 

3 


2I 57 

s. d. 

£ 269 ii 6, anfwer. 

lem. 5 times 2 s. 6d. ±s 
12 s. 6 d. 

* 3 - *57 
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it 3 


13. What coft 157 dls of 
Slolland, at 7s. 4d.? 


3° 


*57 

11 


1727 

. Z a. d. 

£ 57 11 4, anfwer. 


tis 


Rem. 17 timbs 8d. 

4d. 

14. 7371b. of bohea tea, 
at 5s. 6d. r 


4P 


737 

11 

[8107 


£ 202 13 6, anfwer, 

Rem. 27 times 6d. = 13$. 6d. 

15. What toft 8ft ounces 
of plate, at 5s. 4d. ? 


6d 


40 


1 j 7 . 713 yard! ditto, at 434 


7*3 

•9 


6 4 f i 

,* — ~ 3 , d. 

j£ 1 6b 8 6, anfwer. 

Rem; 17 times 6d. =r 8s. 6d. 

18. 370 yards cjitto, at 3s. 
8d. ? 


60 


379 

it 

I4169 


30 


87 a 


6968 

I — r s . d. 

£ 232 5 4, ahfwet. 

Rem. 8 times 8d. = 5s. 4d. 

t6. 837 yards of kerfey, 
at 4s. 8d. i 

837 
7 


39 


5*5$ 


£ 195 6 , aiifwef. 


£ 69 9 8, anfwer. 

Rem. 29 times 48. =2 9s. 
8d. 


19. 719 yards ditto, at 3*.? 
719 
3 


20 


2I 57 


s. d. 


£ 107 17 anfwer. 

20. 173 yards ditto, at 2s. 

[9d. ? 

*73 

11 

80 1903 

— - s. d. 

£ 23 *5 9> answer. ' 

Rem. 63 times 3d. — 15$. 
gd. f 

I 21. What 
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1 14 

ar. What coft 1735 yards 
©f Kerfey, at 3s. '6d. i 

*735 
7 


Book. I.' 


25. 795 yards ditto, at is. 
iod. ? 


40 


12145 

1 s. . d. 

£ 303 12 6, anfwer. 

Hem. 25 times 6d.=s 12s. 6d. 

22. 931 yards, ditto, at 2s 
8d. ? 

93* 

4 

30 3724 
’ ■■ s. d. 

£ 124 a 8, anfwer. 


• 4 d 


60 


if 


107 yards ditto, at 2s. 


107 

7 


120 


795 

11 

8745 


V" 
1 . 


d. 


£ 72 17 6, anfwer. 

Rem. 105 times ad. = 17s. 
6 d. 

26 What coft 173 yards of 
dowlas, at is. 9d. i 
‘ *73 
7 

8o|l2II 

— s. d. . 

£-15 2 9, anfwer. 


Rem. 11 times 3d. = 2S. 9<i. 
7* 713 yards ditto, at is. 


6d. 


1749 

I— s. d. ;• 

£ ' it 9 8, anfwer. 

. Rem. 29 times 4d. = 9s. 8d. 
24. 713 yards ditto, at 2s. 
3 d.? 

7*3 
9 

„ a. ’ ■ . 

£ 80 4 3* anfwer. 


7*3 

3 


40I2139 : 

— s. d. 

£ S3 9 6, anfwer. ■ 

28. 913 yards ditto, at is. 

4d. ? 

9*3. 

4 


6oj3652 

£ 60 17 4 , anfwer. 


s. d. 


Rem, 37 times 3d. = 4 s - 3 d * 1 R em - 5 2 times 4 d - —M*' 4 d * 

29. What 
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29. What coft 783 yards ofj 
.dowlas at is.. 3d. ? 

7 8 3 ! : 

5 • ! ' 

8013915 

— s. d. > 

£ 48 1 8 9, anfwer. 

Rem. 75 times 3d. r8s. gd. 

30. 713 yards ditto, at 1 s. 

2d.? 

■ -r ? r 3 0 v: ; 

7 

120 4991 

s. d. 

£ 41 n 10, anfwer. 

Rem. 71 times 2d. =ns. iod. 

31. What coft 737 lb. of 
tobacco, at iofd. ? 

737 
7 


8 

201 


'5 *59 
— — d. 

64 4 I of 

s. d. 


£ 32 4 tof, anfwer. 

32. 6731b. ditto, at iod. ? 
673 1 

5 


120 


33^1 

s. d. 

28 - 10, anfwer* 


Or 673 . : . 
5 


6 ! 

20 


33 6 5 , 

» — a. d. 

560 — 10 


£ 38-10, anfwer. 


T I C E. 1 

33'. "971 lb. ditto, at gd. ? 

• 97 X ■ ‘ 

3 

802913 / 

— s. d. 

£ 36 8 3, anfwer. . 

Or 971 

3 


2913 


d. 

728' 3 


£ 36 8 3 

<34- 1713 yards of ribbon, 
at 7 id.? 

*7*3 : 

5 

8(8565 

d. 

201 1 070 7f 
— 3. d. 

£ 53 J o 7 %> anfwer. 

: 35. What coft 1735 yards 
®f ribbon* at 8d. ? 

1735 
2 


347° & '• ^ 

1156 . 8 

s. d. 

57 16 8, anfwer. 


Or 30 1735 

| s. d. 

£ . 57 ! 6 8, anfwer. 

Rem. 25 times “8(1. =: 16s. 8d. 

I 2 36. What 
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36. "Wliat coft 753 yardk of| 
ribbon, at 4id. ? 

753 
3 

8 

— — d. 

20 282 4^ 

*" — *. d. 

£ 14 a 4i» anfwer. 


Book t. 


37. 783 yardsditto, at 5 V* 

783 

7 


8 


26 


5481 

34* 


a. 

it 

d. 


— 8. d. 

£ 17 2 6f, anfwer. 


38. 575 yards ditto, at 3|d. ? 
‘ 575 
5 


% 


20 


287S 


d. 

A 


J5 f 

1-9 «i 


- 8. d. 

8 19 8|, anfwer* 


CASE IV, 

- When the price is lefs than a pound, or a fhilling, by a 
ilngle aliquot part of either, 


' Rule, 1 

Take that aliquot part of the quantity, which fubtra& 
from the quantity ; the remainder will be the price of the 
whole in pounds or ihillings. 


, 1. What coft 787 yards Of 
velvet, at igs. per yard. 

*vi 787 

39 7 


2. Whot coft 1135 yards 
ditto, at 1 8s. 4d. i 

tV.^ i 35 ' 
j 94 11 8 


£747 J 3> answer. 


J IC40 8 4, anfwer. 


3. What 
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3. Wh*t coft 785 yards of J 9. 15H yards dito, at 19 s, 
vrivet, at 17 s. 6 d. 1 

i|785 


98 2 6 
£ 686 17 6, anfwer. 

4* 937 y d *. d ‘tto, at 18s. ? 
■sV|937 
93 *4 


£ 843 -6, anfwer: 

5. 731 yards dittp, at |6s, 
8 d. ? 

*1731 < o 
J121 16 8 

£ 609 3 4, anfwer. 


6. 573 yds. ditto, at 16 s. ? 
i|573 
U4 12 


£ 458 8, anfwer, 

7. 1537 yds. ditto, at 15s.? 
41*537 

| 3»4 5 

£ U52 15, anfwer. 

8. 53)5 yards djtto, at 13 s. 
fd.? 

i|536 

178 13 4 


£ 357 6 8, anfwer. 


10 d.? 

t 

Tto 


1511 

12 11 to 


£ 1488 8 2, anfweti 

10. 1109 yards ditto, at 
19$. 9 d.? 

t V|iio9 

13 *7 3 

j£ 1095 2 9, anfwer. 

11. 1109 yards ditto, at 
19 s. 8d.? 


<&>!» 


» If i°9 
18 


98 


£ 1090 10 4, anfwer. 

12. ,15^ yards ditto, at 
19s. 6a.? 

Arl*5” 

| 37 *5 6 

£ 1473 4 6, anfwer. 

13. 737 yards ditto, at 
19s. 4d. ?' 

?V|737 

I H 11 4 

£ 712 8 8, anfwer. 

■ #' " — 

I 3 14.' What 
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^4. What 00^1736 yards 
of ribbon, at 8 d. ? 

4| ‘ 73 « 8 
57 8 ? , 


P R A C TIC E. Book t. 

16. 1371 lb. ditto, at iOjd." 
"I37 1 


are 


“57 ,-4 


x 57 *7 4> anfwer. 


IS 

• 737 

lb. 

of 

tobaeco, at 

1 

• 6 

783 


lid. 

? 





130 

6 

1 

Ti 

737 

61 

5 


i 

I 

To 

652 

~6 


675 

7 



£ 

3* 

12 6 ; 

4 

33 


7> 

anfwer. 







»7 r 41 


”99 7i 


£ S 9 l 9 7i s anfwer. 


18. 11731b. ditto, at 9 d. f 

/i”73 
293 3 


879 9 


£ 43 19 9> anfwer. 


CASE V. 

When the price is not an aliquot part of a pound, or of 
a {hilling, but may be divided into fuch. ' r . 

R U L E. 

Find two or njore numbers, which are aliquot parts, 
whofe fum makes the given price; proceed with them as 
before dire&ed ; then add the quotients together, which 
fum will be fhe juifyver. * . . ' 


what 
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PRACTICE. 




• i. What coft 731 yards of 
broad-cloth, at 18s. 4d. ? 


4. 37 7 yards ditto, at 15s. 
l4d-? 


t+i+i 


73« 


365 10 
182 15 
121 16 8 


£ 670 18, anf. 


Or, 


» j. • 

TsTrre 


i73* 


[657 18 
12 3 


£ 670 1 8, anfwer. 

2. 957 yards ditto, 17s. at 
8d. ? 

i+j+yc 957 

478 10 

3*9 ~ 

47 >7 


1 J- 1 

ToTTj 


£ 845 7> J “ fwer> 

0r7 

1957 


[765 1* 
79 J S 


845 7, anfwer. 

3. 107 yards ditto* at 16s. 

4 i.i 


TS 


+T*> 


107 


85 12 
1 15 8 


£87 7, 8* anfwer. 


6 4--* 
ioTfi 


377 


1226 4 
62 16 8 


£ 2S9 - 8* anfwer. 

5* 317 yards ditto* ari4s. 

3d. ? 

13*7 


A"t"To 


[221' l8 

3 »9 3 


£ 225 *7 3» anfw, 

6 . 101 yards ditto* at i&s. 
2 d. ? 

A+Tiat 101 


60 12 

— l6 IO 


£ 6t 8 10, anfW. 

7. What coft 713 gallon* 
of rum, at 11S.4& per gallon? 


♦ -U i 

TO I « 


7*3 


28 5 4 
litB 16 8 


£ 404 — 8, anfwer. 

8. 57 1 gallons ditto, at 10s. 
8 d. 

i {57* 


[285 10 ' 
19—8 


W 


£ 304 10 8, anfwer. 
” ~ 9. What 
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9. What coft 109 gallons of 14. 703 ells ditto, ^ 6s. 
rum, at 9s! 8d. per gallon ? 1 id. per ell..? 

tW+tt| 1 °9 t+-*%|7°3 


43 ** 

9 I S 


234 6 8 

*S 9 


I ■■■ ■■ ■■■ I 

£ 52 13 8, anfwer. £ 243 2 5, anfwer, 

* : ' ■ ■ !*■- — ■ — — ... ■ " 

10. x 37 gallons ditto, aft 15. 959 ells ditto, at $s t 

9s. 2d. ? iod. ? 

i+ilt37 i+i|959 


45 13 4 
17 2. 6 

£ 62 15 10, anfwer* 


159 i$ 8 
119 17 6 


jf 62 15 10, anfwer- £ 279 14 2, anfwer. 

11. 719 gallons dittos at 16. 371 ells ditto, at 42; 
8s ' 3 d.? ' - 2d-? •' 1 ‘ T 

t^*W’:| 7*9 s+T-i-5137 1 


287 12 
8 1 9 9 

^ 296 11 9, anfwer. 


74 4 
3 * *0 


1 18 5 
78 iff 

8 

197 1 

8, 

. 1 57 yards 
d. ? ' * 

s|t57 

52 6 
5 4 

8 

8 

' 59 11 

4. 


£ 77 5 *o. anfwer. 

12. 473 yards of Holland, 17. $73 yards of kerfej^ 
at 8s. 4d.? : at 3s. iod- per yard ? 

i4"ft|473 . 'H-*VJ873 


•45 t° 

2| 16 (f 


8d. > ' V 

6+tb 379 

$3 3 4 

6 4 

£ 69 9 8, anfwer. 

19. What 


, Google 
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io. What coft $91 yards of 

* ' 1 * I s 


PRACTICE. 121 

24. 173 yards ditto, at 2 s. 

Q d. I " ‘ " ’ 


7 “h is 

89* 


*73 


r 4 8 16 

1 

21 12 6* 


11 2 9 


2 3 3 

£159 12 9, anfiyer. 

£ 

2 3 15 9» 


20. 1735 yards ditto, at 
s. 6 d. r - 


1 

a T- 

1735 

4 “ tI-£ 

931 


2i6‘i7 6 


n6 7 6 


86 15 - 


7 15 2 


£ 303 12 6, anfwer. 

71. 907 yards ditto, at 3s. 

2d.? • ’ 


TS 


I907 


jC i2 4 2 8, anfwer. 

2$. 107 yards ditto, at 2 s. 
| 4 d. ? 

its 4* -5^1 ro 7 


113 7 6 
30 4 8 


£ J43 12 2, anfwer. 

22. 719 yards ditto, at 
3*.? ‘ 

?V+ 


7 1 18 
3S 19 


^ 107 17, anfwer. 

23. 873 yards ditto, at 2$. 

tod. ? 


T+ W 


[873 


tog 2 6 
14. I J - 


£ 123 13 6, anfwer. 


o *5; 93 1 y ard ? ditto, at 2 s. 

o a . r 


10 14 
1 15 8 


£ 12 9 8, anfwxrr 

2 7- 735 y^ds of Irifh cloth, 
at 2 s. 3d. i • 


I TO 




T5 


1 735 

73 10 
9 3 9 


j£ 82 13 9, anfwer. 

28. 317 yards ditto, at 2S. 
2d. ? 

|t* + tM317 


3 1 *4 
2 12 10 


£ 34 6 10, anfw. 

29. What 
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frith doth, at 1*1 1 id- ? 


I 1 I 

fi T Jl 

*37 

is "h 

7*3 


II 

8 4 


,35 *3 


I 

*4 3 

.... 

5 18 10 


£ 13 2 7» * nfwr - 

30. 795 yards ditto, at is. 
lod. 

•*V4‘ t ^795 

66 5 
6 12 6 


£ 72 17 6* anfw. 

•- 7: 


31. 713 yards ditto, at 1 s. 
6d. ? 


17*3 



757 

... 

- 

378 6 


*5* 4 


94 7r 

’ 7 

7 2 S 5l 


3^ • Ji> 


3 S .>3 . 

17 16 6 


£ 53 9 6 » * nfw - 

32. 913 yards ditto, at i s. 

4 d.? 

ak + aV;9*3 


45 *3 
*5 4 4 


£ 60 17 4, anfw. 

33* 873 yards of dowlas, 
at 1 s. 3d.? 

*V + ^1^73 . - 

43 *3 
10 18 3 


£ 54 ** 3» answer 


Book I. 

34. 713 yards ditto, at is, 
2 d. ? • 


£ 4* 11 io, anfw. 

3S- 757 yards ditto,' at 
nfd. ? 


36. 371 yards ditto, at 
9? d. ? 

f + i-K[37« 


185 6 
61 10 
46 4-z 




1*93 


81 


£ 14 13 81, anf. 

37. 1713 yards of ribbon, 

at8-d. per yard? 

H-i + Vx 1*7*3 


'*'£5 


856 6 

214 *1 

142 9 


*213 4I 


£ 60 13 4i 


38. What 
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'• 38. What coft 587 yards of 
ribbon, at yd. per yard ? 


TICE. 

41. 373 y«ds ditto, at 5<L ? 


I2 f 3 



,5 8 7 


195 

8. 


146 

9 

*» 

*So 

342 

5 


£ 17 2 5> anfw, ‘ 

39* 7*3 yards ditto, at 
6|d ? 

S + i + * 


s Hri 

373 ! 


93 3 

' 

62 2 

1 

20 

I 5 S 5 


f 

a o 


[ 7*3 

r 7 8- 

3 

Il8 

IO 

89 

if 

386 

2f 

*9 

6 : 


40. 73* yards ditto, at 
5! d. ? 

* + il73* 


[243 8 
9 1 4 l 


335 -1 


4; 16 15 anfwer. 


£ 7 15 S. anfwer. 

42. 7>5 yards ditto, at 

3 rd.?. 

i+l 


( 7*5 

119 

2 

89 

4 f 

208 

6f 


£ 10 8 6f, anfwer, 

43. 757 yards ditto, at 
2fd. ? 
s + Al! 


-A 


757 

94 

71 

63 

I 

•57 

00 

7 

*7 


CASE VI. - . 

When the price of the integer is a farthing, or farthings 
joined with pence, or with fhillings and pence, 

RULE, 

Work for the fhillings and pence, as before -dire&ed ; 
then obferve wh|t part of any of the foregoing lines the 
birthing or farthings are, which take, and theh add all to- 

F*"> What 
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—t PRACTICE. Book I. 

j. WbM coft 715 y a ^ s of [. 5 - 2 43 y*Ms cjitto, at 3 Id.? 

t2pe, at i'fd, per yard ? 1(343 ^ 

J. r^tf- * — 


"i a 


TC 


7 >5 

59 ' 7 
14 I of 


74 5 * 


£ 3 14 5 l» an ^ er * 

,> r— 7— r— — 


t 

s 

495 

i 

6t 

icf 


IO 

31 

1 

2c 

72 



• ■£ 3 12 2fj anfprer. 

3 . 351 yards of fm^ll rib- 
hon, at 2 ;d. ? 


I 

35 * 

t 

1 

58 6 


7 - 3 i 

1 

li- 

i 

6 5 9 ; 


£ 35 9 l> anfwer. . 

741 yards ditto, at 2 fdJ 
' 74 * 

vJ'Ss 3 


Subt. 




15 <5l 


169 gf 


£ 8 .9 9 l,* 9 jfwgr... 


Ti 


a-5 


60 9 
S -f 


6 S 9! 


£ 3 5 \ 9 f» answer. 

6 . 747 yards djt(o, at 3 ^.? 
-747 


Tc 


>l86 9 

46 8f 


2 33 5 i 


— v * 

£ 11 *3 5f> anfwer. 

“ ' ■ - i T? P 

7 ; 


4 , 

7*4 

J 

3 

178 6 

J 

A 

59 6 


>4 i?> 

7 

To 

252 lOf 


£ 12 12 tgf, anfwer. 


1 

4 

291 

2 

2 

7 2 9 

i 

.36 4 f 


6 

t 

a *3 

1 15 2 f 

£ 

5 «5 2 


What 
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9. What toft 747 yards of| 
ribbon, at 5^d. per yard? 
t ,747 


I 

T *5 


249 
62 3 
15 6 £ 


3 26 9f> 


£ 


t 6 i6 ; gianiVer. 


*6. 2lbVd$; ditto, at$3d,? 


i + i 


T® 


210 


5 i 6 
3 $ - 
*3 »f 


fob 7 1 


T + i 

7 ” 


237 


2 

5 

*77 

9 . 


44 

. Si, 

t 

20 

459 

1 «>+ | 
M 


£ 3 - “7I anfwer. 
li. 737 yds. ditto, at 6 id.? 


737 


245 8 
122 So 
r 5 4 l 


*<,|3 8 3 i.0| 

■ ' ■' bi — 

jC 19 3 loj anfwer 

’ fc— 1 

12. 1173 yard* ditto, at 
6|d.? 

i|U73 


T® 


S 86 6 

73 : 3 l 


6 59 9 t 


£ 3 * r 9 9 l» anfwer. 


*25 

13. 1*34 yards ditto, at 


1 

2 

1131 

X 

T 

565 6 

X 

4 

94 3 


23 hi 

t 

*3 

68 3 . 3l 

■i 

34 3 


*4- 7* 1 yds. ditto, "at y;jd.? 

I -I- 1 m t t 


J C r 22 > 9 2%- ahfwrer. 
V * 5 - 495 yds. ditto, at Sid.? 


Tc 


£ 

8 |d .? 


495 

' 

247 

6 

82 

b 

10 

3 i 

340 

3 l 

17 

“ 31 . 

1157 

yards 1 


1 

2 

"57 r 

i + 4 

578 

6 . 


192 

IO 


72 

31 

7 

. 

843 

71 


£ 42 


3 yj, anfw. 


17. What 
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17. W hat cqfl: 527 yards of 
ribbon, at gjd. ? 


P,R,4 C T I C E. - Book L 

21. 415yds. ditto, atni(i.? 

i+4| 


1 

2 

527 

1 

2 

263 6, 

I 

IT 

I3 1 9 


10 nf 

'r 1 

"%o 

406 2| 


1 • 1 


£ 20 6 2\ anfwer. 
18. 7i5 yds.ditto,at 9|d.? 


1 

2 

7*5 

2 

357 

6' 

i 

^78 

9 

4 1 

I 44 

84 

*0 

O 

00 

1X4 


£ 29 - nf, anfwer. 

10 . 785 yds. ditto, at iojd.? 
4|7 8 S 


392 6 

t 

T* 

37 1 .. - 

196 3 


' 1 ‘ " 

65 5 


956 

16 4j 

1 

2 

4 12 J 9 


1 

Ti 

4 12 9 

670 ^ . i 


_ 7 H 


£ 33 10 6|, anfwer. 

£ 

18 18 8|, 

20. 

9113 yards ditto, at 

24. 

_i-d.? 

17 1 Ilf. 'ditto* 

I 0 |d. ? 


4 + 4 

9**3 — ' 

40 

• 7 1 . 

1 

T 

4556 6 

, 

4 5 6 


3 ° 37 - 8 

569 6| 

T 

1 

4 . 5 - 6 

10 8£ 

1 

8163.84 

, . A 

r 9 i 8t, 


5o 


|4i5 ... 

207 

6 

X38 

4 

34 

7 . 

8 

7+ . 

389 

.+• . . 

£-19 

9 -t» 


22. ygyyds. dittOjat n|d.f 
4 + i + i |797 


39? 6 

265 8 

?? 71 


*■5 


7 i 


| 7 8 ° 4 i 


. £ 39 - " 4l»anf. 

23. 371 lb. of tobacco, at 
is. -Jd. ? 


\£ 408 3 8|, anfw. 


25. What 
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Chap. III. PRACTICE 


25. What coft 907 lb. of. 
* tobacco, at 1 s. i+d. - 


| 9°7 


JL 

I 2 


45 7 
3 *5 7 ; 

19 |Oj: 


£ SO I 5t» answer. 

■ ' " -t " 

26. 1751b. ditto, at is, 
' 7 5 . 


l£d.? 


i 

2 o 


,8 is 

I , I I Or 

3*71 


£ 10 — 6Jj anfwer, 


27. 1 37 lb. dhttf, at 1 s 

2 Jd. ? 

137 ‘ 


6 17 . 

1 2 10 ; 
210! 


£ 8 2 8f, anfwer 
” * 28. 7131b. ditto, at is. 

1V+ *z f 7 T *3 


127 

20. 9081 lb. ditto, at is. 

' " 

A-9O81 ‘ 


J, 

4 

J.' 

X % 

454 * 

113 10 3 

9; 9 ** 

£ 

In — 5$ 

30. I73lb. ditto. 

3 l d ; ? 

... 

- - JL 

2 O 

173 

j 

4 

8 13 

■ X 
4 

2 “33, 
10 9l 

£ 

| ‘ ... 

11 7 -!»• 

3*.’ 957 lb. ditto,* 


' ‘ ' 

■ -‘ : A 

957 

4 

47 17 t- 

7 

11 *9 3 

4 

3 *9 9 

19 ii -;* 

£64 *s 


23 15 - 4 
if 16 6 
2 4 61 


£ 43 16 +l» anl w. 


32. 875 ells of Irilh cloth, 
at 1 s. 4|d. per ell f 


; 8 75 


43 *5 

10 *8 

9 ; 

'■ 5 9 

4 * 

18 

2£ 


£ 61 1 44, anfwer. 


33. What 
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12* PRACTICE. 

3. What coft 879 ells of| 

ell i 


l£ cloth, at is.'5jd. ptr 


X 

IO 


879. 


43 *9 


14 13 


3 *3 

3 

18 

3 l 


/ £63 3 6J- infwer, 

34. 871 ells ditto* at is. 

Si d. ? 

X©| 


- 1 - 1871 


111 
* T » 


43 ** 

14 10 4 
5 8 iox 
18 il 


£ 64 8 4^, anfwer. 

35. 171 ells ditto, at is. 
6*d. ? 


ft 0 

171 


X 

3 

8 11 


1 

2 

2 17 


* 

1 8 

6 


3 

6| 


1 

*3 - - b 

36. 137 ells ditto, 
6 id.? 

X 

ao 

*37 

1 

6 17 

i 

386 


8 61 

•iC 

10 14 -!» 


&Ook ti 

37 * 8 7S eD, dittos at is, 
7 id. ? 


J 

1 O 


8 7 S 



43 

*5 


21 

*7 

6 

3 

12 

11 


18 

MMi* 



£ 70 3 7| ahfaeri 

38, 173 ells dktoj at 1 s, 
7 |a* ? 

* 73 ’ 


8 13 
4 6 
1 1 

3 


6 

7 k 

7i 


£ 14 4 8| anfwcfi 
39* 375 «U* ditto, at 1 s; 


Sid. i 


1 

4 0 

375 

1 

5 

18 Js 

X 

3 

9 7 « 

X 

s 

3 26 


7 9 i 


£ 31.12 9|, anlwer. 

40. 721 ells ditto, at 1 8 i 
84 d. ? 

' l 7 *i 


i A J 

3 T « 


6 - 
» 5 


2 

4 


£ 6* 6 


8|, stnfwtf. 


41. Whaf 
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Chap. III. PRACTICE. 129 

41 . What coft 307 ells of 44. 199 ells ditto, at i s. , 
Irilh cloth, at j s. gld. per io|d. 
ell ? 


« 

2 ^ 

'307 

a 

15 7 * 

1 

5 

7 »3 0 

j 

4 

3 16 9 


19 


27 »6 .5! 


42. 317 ells ditto, at 1 s. 
9 jd.? 

&\ 3*7 


j. 

2 

J. 

2 

I 


15 l l * 

7 10 6 

3 i 9 , 3 

6 n 


^28 i 4t» anfwer. 

43. 107 ells ditto, at is. 
I0jd.? 


■ 

Ti 

107 

T 

8 18 4 

1 

17 10 


2 2| 


1 

TI 

199 

T 

8 

l6 

11 

8 

1 

T* 5 * 

2 

I 

5 ? 



4 



£ 18 17 3I, anfwer. 

45. 147 ells ditto, at 1 s. 
I i^d.? 


1 4 - 1 

TI T lo 

*47 




12 

s 


I 

I 2 

I 

l6 

9 



3 

3 

4 


^ «4 

4 

9 i 

4.6. m ells ditto. 

I l|d. ? 




tV + Vo 

I 7 S 




H 

11 

8 

J. 

4 

2 

3 

9 



10 


£ *7 

6 

4 t> 


£ 9 18 41, anfwer. 

M * V - . ■ 

CASE VII. 

When the integer is pounds, (billings, pence, and far- 
things, 

R U L E, 

Multiply tKe given quantity by the pounds; and proceed 
tvijh the (hillings, pence, and farthings, as in the foregoing 

e^fej. _ w , „ 

K 1. Wbat 
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i. What coft 1 37 yards of 
brocade, at ih 17 s. 6 Jd. 
per yard. ? 

•A+s- + *rTo 137 „ 

14s. -d = 95 18 
34= 22 16 8 
2 (g) =5 12 10 

2 10^ 


PR ACT! G E. 


Book t* 


Anfwer £ 257 - 4; 

2. 2710 pwt, of fugar, a. 
21. 3 s. 7 d. ? 


4 + 


3 s. 4<1- = 

3<^ = 


2710 
X 2 


5420 

45 r >3 4 

33 *7 6 
5 12 11 


AnfWer .£5911 3 9 


4, 947 cwt. of hops* at 
4I. 15s. ipjd.? 


is 


+ tV 


14s. -d. =: 

I 8 ( T ' 5 = 

J 

* 


947 

x 4 


37B8 

662 18 ■* 
78 18' 4 
7 17 10 
19 81 


Anfwer £ 4538 13 jo£ 

5, 457 laft of colefeed, afr 
14I. 17s. g^d. per lafti 


+ i 


14s. -d. ss 
3 4 *. = 


457 
x 14 

6398 - 
3 r 9 18 

7 6 3 
9 10 

>9 


4 

5 

ri 


3. 741 cwt. ditto, at 2, i 
138 . 7 i«U.“ . , 


I 

T 5 

74* 


X 2 

1 

T 

148 a 

|3S. 4^- — 

494 

■ 3(-i‘J = 

953 


*5 5h 


AnlWtf 986 - 8^ 


Anfwer £ 6804 10 gf- 


6. 375 rwt. of hops, af 
3I. 7s. |i*d. ? 

■ ’ s l . 


1 

375 


* 3 

I. 

1125 

7 s. 6 d. = 

140 12 $ 

>1 A 

4 4 

6 j; - 

2: 

1 11 3 


7 9 ? 


Anfwer £ *273 1 6? 


CASE VIH. 


< a * 

% 
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PRACTICE. 




RULE, 

Find the value of the integers, as in the foregoing cafes j 
and for the lefler denomination in the given quantity, if 
they are the aliquot part of an integer, divide the given 
price thereby j but if they are not aliquot parts, divide them 
into fuch, or of each other, as you can moft conveniently ; / 
then add ail together, their fum will be the anfwer. 


Aliqjjot Parts Cloth Measure. 


One yard the integer. 


Qrs. n. 



One quarter the integer. 
Nail. 



One ell Englifh integer. 


Qrs. n. 



One French ell integer. 



One Flemifli ell integer. 
Qrs. n. 



1. 713 yds. 3 qrs. 2 n. of 

2. if ells E. -qrs. an. of 

Jcerfey, at 7s. 9 Jd. per yard ? 

gold brocade, at 3I.-XOS. 9d.£ 

a + *5 

713 3 3 1 

1 

2 

*7 - * 

6 8 = 

237 *3 4 


— s. i. 

X " = 

35 *3 “ 


^ i •" "* s. d. 

- 1 ! = 

4 9 l \ 

1 

* 5*5 

8 10 - = 10 - 

Qrs. 2 = 

3 


8 6 = - 6 

X = 

1 ii{ 

1 

2 

4 3 = - 3 

J^Tails 3 = 

» 5 i 

2 nails 

7 -|=tV price. 

AaCwer £ 278 2 9 

| £ 9 9 b anfwsr. 


K 2 3. What 


Die . :ed by L.O( e 



13* 

3« What coft 19 French 
ells, -qrs. 3 n. of Bruffels 
Jace, at 3I. 19s. nd? 




3 19 

II 

3 

II I9 

9 


6 

71 i8 

6 

3 *9 

11 

9 


76 8 

4 t, 1 


PRACTICE, Book t; 

6. What coft 719 ells Fie-* 
mifti, 2 qrs. 3n. of line HoU 
land, at 1 1. 10 s. g;d(. f 

E. Fleoaifb. 


4* What coft 71 French 
ells 1 qr, ditto, at 2I. 17s. 
8‘d. ? 


■ 1 

i 4 « E. qr. 

f +i 

7 * ? 

■ + A 

2 


J42 


35 13 “ : 

I qr. 

n 13 4 


3 11 - 

T 

■ 3 T 

— 2 nf 


- 9 7 i : 


s. 


d. 


I 205 6 xo | . 

5. What coft 709 French 
ells, 5 qrs. 3 n. qf ditto, at 
j 4 s. 7 iH- ? 

b. E. qr. n, 


3 ^= 
?- = 

*3 


709 5 

3 

496 6 

- = 

17 14 

6 == 

2 19 

1 rc 

- 14 

9 *= 

- 7 

3 r— 

- 4 ?o;-=- 

- 1 

9 i 

518 s. 



d. 


- 1 




8 

jLj 

4 

qr. n. 

1 2 =! 

? - i 


719 

359 10 -=ios. 
23 j 9 4 = — 8d, 

2 19 II = - I 

- 14 II : ?=z — - 

- *5 4 f = * 

r -*0 

- 2 


=!S p ' 


6 t = 


£itoj 12 5, anfw. 

7. What coft 4 pieces of* 
ribbon, each 17 yards, 1 qr. 3 
nails, at is. i|d. per yard? 
Y. qr. n. 

|>7 * 3 

4 


qrs. | 


69 3 -,ati3id. 


3 9- 

- » ft 

- - 61 If 


3iiU p - 


j£ 3 i 8 5t » anfwer. 

8. What coft 13 ells, 2 qrs. 
2n. of Holland, at 3s. 7|d. 
per ell Englilh ? 


- 

3 

7 l 



»3 

2 

7 

if 

!— 

.1 

II 

w |4 

: 2 

~8 



qr. q. 
: 2 2 


Amquo^ 
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Aliquot Parts in Troy Weight. 
Pne ounce the integer. 


*33 


dwt. gr. 


gf* 

10 - = i 


12 == i 

6 16 = f 


8 = i 

5 -= i 


6 = t 

4 " — f 


4 = « 

3 8 = i 


3 = i 

2 12 = t 


2 — xV 

2 — — -TS 


N.B. 4], per 

I 16 =A 


oz. is 2d. 

I - =I» 


per grain. 


9. A (liver gilt punch bowl, weight 49 03. 2 dwt. 12 gt* 
Uvbat comes it to at 8s. 1 i|d. per ounce i 
oz. dwt* gr. 

A + A 4" t*| 


dwt. g*. 
2 12 


49 

2 

12 

*9 

12 

- at 8 s. 

I 

12 

8 at- 8 

- 

12 

3 at- 3 

- 

3 

_ 3 

T 

^ “• 

I 

it = i prices 

22 

I 

i> anfwer. 


it). A pair of chafed filver 
falts, weight 7 62 . 5 dwt. at 
8s. 9fd. per ounce ? 



8 

9l 



7 

3 

I 

H 


2 


3 

3 

JO 1 , 


1 1. I demand the value of 
a fervice of gold plate, weigh t 
97 1 oz. 1 5 dwt. 1 6 gr. at 
3I. 19s. Ii-Jd. per ounce? 
oz. dwt. gr. 

971 15 16 



3 


2913 


873 18 


80 18 4 

X 

4 

12 2 9 

dWt. 

3 - H 

10 - 

I 19 Ill = 

4 7 

*5 »»$ 

1 16 

6 n 

^3886 2 


& 


AuquoT 


Digitized by uooQle 



*34 


PRACTICE. 


Book I. 


Aliquot Parts in Averdupoiss Weight. 

One tun the integer. | \ Cwt. = 56 lb. integer. 

Qr. lb. 

I =: 28 = | 

t4 = ? 

8 = * 

7 = i 

\ Cwt.' or 28 lb. integer. 

14 = \ 

7 = i 

4 = 7 

2 8 — T 

One pound the integer, 
oz. 

8 = i 
4 = t * 
a = i 

One ounce the integer, 
dr. 

8 = i 

I 

4 = 4 

2 = j 

12. What coft 73 cwt. iqr. 13. What coft 731 cwt. 
offugar, at 3I. 15 s. ji. per 3 qrs. of hops, at 3I. 18s. 7‘d, 
cwt. f per cwt. ? 

Cwt. 

A +A\ 73 I 
+ T» • I 3 


4 
3 

lof n * p. 

Si, anfw. 

14. Wbat 


'210 

43 

12 3 
- 18 

t qr. sS - 18 


£ 276 16 


Cwt. qr. 

-.V + T7 73 1 3 

3 

2193 

i 657 18 

i 18 56 

4 11 4! 


1 *9 3 i=l In 
- < 9 7 ’=i J P ' 

£ 2870 13 10, anfwer. 


Cwt. qr. lb. 
ro — - = f 
5 - - = i 

4 i 

2 3 12 =s f 
2 2 - — i 

2 — " — T7 

I — = Tg 


One hundred integer. 
Qr. lb. 



Digitized by GooqI 



Chap; lit; 

14. What coft 7 cwt. 2 qrs 
jo lb. of treacle, at il. 17s 
$d. per cwt. f 

1. s. d. 


I 

17 

8 

7 

13 

3 

8 

— 

18 

10 

- 

2 


— 

— 

8 


H ACTtC E; >35 

i y. What coft 17 hogfheadfc 
of trtac'e, at il. 12s. 7d. 
per cwt. each hogfliead weighs 
ine 5 cwt. 2 qrs. 8 lb. ? 

Cwt. qr. & lb. 


£ 14 5 io T , ahfw^r. 

t5- 17 cwt- 1 qr. nlb^at 
jtl. 19 s. 8 d. per cwt. i 

' U7 

5 6 

18 4 

• 9 1 1 3 ! price. 

- 2 5 — ' of laft. 

- I 5 z^iof dit. 

- — 4 of laft. 


i 

qr lb* 
1 — 
7 
4 
x 


rVM- 


qr* lb. 
2 - 

16 

fc 


5 

2 

8 

3 

l6 

2 

24 




ICO 

I 

4 

5 

2 

8 

94 

b 

H, 

56 

8 

- 

2 

7 

— 


7 

10 


16 

3* 

- 

4 

7 

“ 

2 

3i 

154 

6 

1* 5 


£ 34 8 6, anfwer. 

16. What coft the freight of 7 ton, 13 cwt. 3 qrs. 19 Ibj 
17s. 9J. per ton ? 


s *i“ 7 

*4 

‘7 

9 

7 


104 

4 

3 r 

Vr 

7 

8 

«Q£ 



2 

6 E 


1 2 

14 

10 ^ 


X I = f of -y CWtv 


£ i 14 ii 5 ,• anfwer* 

<4 o| 

7 S* 

— 11 d. 




<8. What 
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Book I, 


18. What coft the freight of 3710ns, 19 cwt. 3 cjrs. at 
19]. 19s. 2d. per ton ? 

T. cwt. qrs. 



37 *9 3 

*9 

X 

7°3 - -i 


35 3 

cwt. 

-62: 

JO - 

9 19 7 

5 “ 

4 19 91 

4=8 

3 19 *° 

1 

2 

9 **l 


4 ui 


at — 


s. d. 

- - per ton. 

19 - 

- 2 


!i 


price. 


£ 758' 3 4» an Aver. 


• Aliquot Parts >in Land Measure.' 
One acre the integer. 

R. P. 


2 - 
1 - 
~ 32 
- 20 
16 


I . 

T 

i 1 


One rood the integer. 
Poles. 


20 

10 

8 

5 

4 

2 


To 

1 

TS\ 


19. What is the rent of 713 acres, 3 roods, 39 perches 
of flax-land, atjl. 17 s. 6d, per acre ? 

A. R. P. 


i + i+i 

7*3 3 39 


X3 


2139 


35 6 *0 - 


178 5 - 

R. P. 

89 2 6 

2 - 

1 18 9 

1 _ 

' - *9 4 t 

20 | 

- 9 8|; 

10 | 

- 4 10 

5 

- 2 5 

4 

- 1 ut 


• 2—41 

1 ~ J 

A — ft. 


price. 


£ 2766 14 6, anfiver. 


20. What 
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Chap. III. PRAC 

20. What is the tent of 
17 acres, 3 roods, and 35 
perches of flax-land, at 4 1* 
per acre i 

A.R.P. 



•7 3 35 

• 4 - 

R. P. 

68 

2 - 

2 - - 

1 - 

1 - - 

— 20 

- 10 - 

— 10 

- 5 - 

- 5 

- 2 6 


£ 71 17 6, anfwer. 


TICE. 13 7 

21. 17 acres,,- roods, 10 
perches, at 2 1. 13 s. 6d% per 
acre ? 

A. R. P. 


<s -L T 

To 1 IjTo 

17-10 

2 


34 


10 4 

1 

2 

- 17 - 


-86 

Per. 10 

- 3 4 = 


£45 12 10, anfwer. 


N. B. This belongs to Example 21. 


2 13 

6 

13 

4 ! 

3 

4 
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Chap. III. P R A 

Cwt. qr. lb. 1 . s. d. 

5 2 24 at I 17 4 

5 

968 

- 18 8 

r-. 5 4 

- 2 8 

£ 10 »3 4 
4 a 10 at 1 12 6 

4 

6 10 — 

. T- 16 3 
2 3i 
- - 6 1 

£7 9 

X 

T " 

3 3 25 at 2 16 10 
2 


C T I C E. 


5 13 8 


♦ - H 2 J 
i- 8 t; 


- 3 

I 


£ 8 8 1,* 


>7 2 17 at 1 13 10 

4 


6 15 4 
4 


a 7 


t i 

7 


i - 2 

- 2 


* 4 
13 10 
16 xr 

5 

*4 


- - 7 t 
^29 1 7 2* 


Cwt. qr. lb. fh $. 

d. 

12 i 19 at i 14 

s 

12 

20 43 

~ 

- * 

7 t 

i- 4 

II 

f- - 

7i 

** 

-3* 

£ 2 * 7 

s 

4 — 12 at 4 19 

4 

_4 


4 

t) 2 9 ^ f - 7 

I 

3 

6t 

>C 20 7 

uf 

1 - 15 at 2 16 

4 

*> 7) ll. 8s. 2d. 4 


. - 3 

6t 

^33 


1 3 I 9 at t3 *2 

4 

1 16 

2 

- 18 

1 

T- IO 

4 

* - I 

3* 

- 

_7£ 

£6 18 

_12t 

2 I 19 at ;- 1 19 

1 

2 

, , - 3 18 

2 

*» 7 ) 19 s - 6i'd. - 9 

9 i 

f - 2 

9 » 

- 2 

5 i 

- T 

_± 3 > 

2 2 12 at *- 1 j8 

4 


2 

316 

8 

‘9 

2 

- 2 


- . T 

4* 

£ 4 19 

> 11 


139 
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The Honourable Sir Michaei Ne wrote. 


*4$ P R 

so i 


A C T 1 G E. 


Book. 


C 1 

§ . 

bi 

u 

a. 1 


» • . t^oo 00 

«9 M m *"* 

H 

2 . o 

S-i .. « « « 

CO 

o 

*4 

O 

o 

» Q. . . . , 

g-o O"f+O (l , 
o M 

* m t'.'OvO'Ovo ( 

H ^ ** 

° 

*3 O u"> l/yo a u 
’m Mh " " " « s 

J fj O *vO I « 2 

« £ ^ M M I M bQ 

TJ « 

*$ onm" 5 

q ^ CSi >© CO cl 


I 0 

1 o 

1 ^ 
e 

. « 

t\ 

co 

I -* 
fa*. 

.O 


1 co a* 

£ E 1 

2 - 2-3 

P*^ T* 


„ tn 

CO d> 

o-| 
© <3 


*** 9 * 3 ! b 


r'g 

©.M-^ 


C T'OC'O 

t? W C U* U-. 

48 §2 g.° o 

* -a m c c 

> « s &s a 

«•§.§ 

d\s6 4 


S*£* 

2A 


<43 

s* • 

2»§ 

«z 


«!+ 

O 

M 

06 


s? 


oz. dwta, gr# s. d. 

*5 10 10 at 7 9 per ounce; 

5 - - *• 

1 18 9 

5 


9 1 J 9. oz. 

Mi 7 9 * 1 ?i S 

5 a 6i 4 

- 4 { 1 gf* 

* i| - 8 


67 


4 dwt. 

“r* 


£ 9 ‘V 

_q. 

15 at 6 

6 per ounce* 


>2 

3 »S 



7 

»7 6 

- 

6 

6 dwt. gr* 

3 

3 10 - 

'1 

3 f 4 - 

- 

1} - f * 

£ 27 *7 

4 ' 3 

2 * 

15 at 6 

4 per ounce* 

3 

r 9 

9 

8 xi 

- 

12 

8 dwt.gr* 

3 

a 10 ■» 

X 

7 5 - 


3i * * 

ii - xa 

| “ 3 

iTT 

'°i 

l6 at 6 

10 per ounce* 
_6 

2 1 

IX 

aa 11 

I . 

! nr 6 

10 dwt. gr* 

I 8f 

i| - x* 

_j - 4 

4 »» »8 

- 

11 20 ac 6 

a 

4 . 

18 

11 

— 

6 dwt. gr. 

1 1 

X 10 - 

si 1 ‘ 

1 - 8 


-i - * 

£ i» 6 

-ii* 


Digitized by 


Google 



The Right Honourable Richard Earl of Castlrmain* Debtor 


141 


Chap. III. 

£ 


3 

c/a 


PH 

Jr 

s 

EC 

c5 

3 

o 

s 

co 

C 2 


c« 

*u 

<U 


H 3 

g 

•S 

I 


§ 

$2 

tD 

PQ 


5s 

w 

P3 

o 

H 


PRACTICE. 


tJ 

1 

4 

3 

CS VO 

! 1 


4 

9 

1 

6 


IT) 

OOO vO 

m 

l vo 

co 

OOO 

VO 

00 

CO 

M 

»■* 


** 

M 

M 

*■* 



CO 

VO M 00 

IO | 

vo CO 


I 00 


VO 

r-^ 

CO 

Th co 


M CO 

M 

1 


8 


1 

' . • 

1 

1 

9 l 

1 

? 1 

• 

s* 


Prt -o 

• « S 

•a § 


I ^ 

I o 


I? 4 « 

. u, 


| I ^ 4-» 12 _ 

9 o-E o 

-T 3 O -* r* ri o ^ X 

C CS vis Xi *3 0 , J-. JG ui 

^ J" w u *J o ^ u *h 

o u <u .tS rt 4> w w « 

(4 d CU & 0**3 1 Q* i 


wifi 

TJ | O M 


o. a* a, 

o o ^vo « ^ | n 

■— m r -4 

co VO C* I lo to PC w I O h 

H I H H 

« « H I vO | H | 1 I'lM 

rtrtdrtddwdrtpJrtc* 


ill . 1 

11 1 I » I 


% \ 


I I ■ 


* '-s-s 


1 u 1 
1 ts i 


•3 

1 .S 

3 

. O 


1 no no co 

^fiS SS&S.’H- J* 

o o <l> 2 2 c^ pj «? • a> 

2 J2 v S. S. 2“ ™ 2 . 0 »oo 

M CO O' O' CS O' Q\ N t/> CO 00 


• I • 

1 l f 

} I • 


I I 
I I 


I I 
• I 

I • 


co d vo>o 

*> N SO ■ M 

«-5 « 

n is 

^2 -S 4 
r? ^ 


vnoo 


o 

co 


tsSJ 
rs 

S 


a 

3 

•n 


3 


• c ’ 

’ ■ 1 1 ® 1 *- J2 I 

jj 1 S |\s ' 5*8 s 

g b J-s *s § t: * ^s-s 

-.0 <a.^c^S v 2 « 2 «H". 2 -§ 

J-ilHclsIHs, 
6 Eofc«££ 5 * noS ' 
» 

<1 


. Wh»< 


Digitized by uooQle 



! 


. i4« PRACTICE. Book I. 

i. What will the carriage of 17 cwt. 3 qrs. 11 lb. come 
to, at the rate of 7s, the hundred l 


7 s. per cwt. 

*7 

£ 5 !9 “ - • - - 

- 3 6 - - - - 

- 1 9 - * - - 

51 ... - 

3 ' - - - 


£ 6 4 ii|, the anfwer. 


cwt. qr. lb. 
Carriage of 17 — — 



7 

4 


Cwt. 17 3 n 


2. A draper bought 56 pieces of kerfey, each piece con- 
taining 34. ells Englifh, at the rate of 5s. qd, per ellFlemiflh. 
What did the whole tome to I 

56 pieces 3) 5s. per ell Flemilh. 

34 1 9t 

224 7 i| per yard, 

168 


4) 1904 ells Englilh in all, 
476 


$380 yards in all. 

Pence, s. d. I, s, d. 

T V ♦) 2 3 8 ° == 19 8 4 ?= 9 18 4 



18 

6 


4 


£+6 4 5^, the anfwer. 


3. If one ounce of filver (plate) bullion coft 5 s. 4fd. 
what will be the value of 14 ingots, each weighing 28 oa. 
■Kpwts. |2 grains? 

Q«, 
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5 4l 

rij 

« 4 

- V 

4 6| , p. ©f *7 dwtf, 

ioS 5 3 t , the anfwer required. 

c A s £ IX 

DUODECIMALS. 

Duodecimals are fo called, becay r e they decreafe hf 
twelves from the place of feet, towards the right* hand $ 
the inches I call primes* the next feconds, thirds, &c. ac- 
cording to their diftance from feet. 

. This ruic is fometimes called crofs- multiplication, 

£ules for multiplying Duodecimals. 

Having under the multiplicand written the correfponding 
denomination of the multiplier; multiply each term itt 
the multiplicand, beginning at theloweft, by the feet in the 
multiplier; write each refult under its refpe&ive term, and 
tarry an unit for every 12, from each lower denominatioo 
to its next fuperior. 

2. In the fame manner multiply each term in the multi- 
plicand by the prime (or inches) in the multiplier, and 
jvrite down the refult of each term, one place removed to 
the right-har d of thofe in the multiplicand. 

3. In the like manner multiply with the feconds (or parts 
of an inch) fetting down the refult, one place ftill further 
to the right-hand; and the fum of all thef^ give the prp- 

required. 

Let it be required to multiply 9 feet 7! inches by £ 
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Oz. dwt. gf. 

28 15 12 


57 

11 

- 


7 

— 



— * 

4^2 

'7 

- at 5 s. 4 ' d. per. 02, 

80 

8 


20 

2 


6 

14 



16 

9 


4 

f>h 
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F. inch. f. ' " 


Thus 9 7|r == 9 7 9 

And 7 ioi = 7 io 3 


e; 



67 6 3 - -7 f 7 feet ‘ 

8 _ 5 6 — > multiplic. x < 10 primes, 

a 4 11 3) t 3 feconds. 

75 9 1 5 3 > ^ ie product. 


It wilt often happen, that the feet in the given multipli- 
cand arefo many, that to multiply them by the lefs deno- 
minations, and take T ' T th of the produdt as before di redied, 
will require fome work to bedone on fpare paper, which may 
be avoided by obferving the following 

RULE. 

Multiply the feet firft ; then inilead of multiplying by 
the primes or inches, take an aliquot part of the multipli- 
cand, accord ng to their correfponding inches ; thus, for 1 
prime or inch, take T V of the multiplicand, for a inches, 
take J, for 3 take f , for 4 take for 5 take -|- ■J or \ -f- 

for 6 take f , for 7 take j + * or £ -f- T ’*> for 8 take 
• 4- ,, or i + for 9 take £ + *, for i* take f + 7, 
and for 11 inches take f -f -> -f i ; and in like planner for 
feconds or parts, only obferving that the laft quotes are only 
part of the foregoing, and muft accordingly be put one 
place further toward the right-hand. 

Let it be required Jo multiply 368 feet 7I inches, by g 
feet 4,* inches ? 

Feet. f " ■ 

368 7 6 

9 4 9 

33*7 7 6 , . 

122 10 6 - - = j, or 4 primes. 

15 4 3 9 - = i of or 6 feconds. 

78 1 10 6 = \ of the laft, or 3 feconds, 

34^3 6576 


5179 Feet. 
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Feet ' " 


279 5 3 

7 9 6 

1956 - 9 - - 

139 8 7 6 — r: - or 6 primes. . 

69 jo 3 9 — = 4 of the laft, or 3 primes. 
ix 7 8 7 6 = g of the laft, or 6 feconds. 
2177 3 4. 10 6 


But if the multiplier alfo be a large number, multiply the 
feetinto each other ; then for the primes and feconds in the 
multiplier, proceed as in the laft examples j and for the 
primes and feconds in the multiplicand, take aliquot parts of 
the feet in the multiplier ; the fum of all will be the anfwer 
required. 

Feet. ' ~ 

187 10 3 

73 7 9 


561 

1309 

93 11 1 6 

15 7 10 3 
7 9 n 1 

3 10 11 6 

36 6 

24 4 - - 
163- 

*3834 8.1 5 


*- =: i for 6 primes. 

- = i of the laft for 1 prime. 

6 =: l of the laft for 6 feconds. 

9 — of the laft for three feconds. 

- = f °f 73 f eet for 6 primes 1 in the 

— = of 73 feet for 4 primes > multi- 

— — ^ of 73 primes for 3" 3 plicand. 

1 


CHAPTER IV. 
VULGAR FRACTIONS. 

sect; 1. 


NOTATION. 

4 F R A C T I O N, or broken number, is that which 
reprefents a part of any thing propofed, and is ex* 
d by two numbers, placed one above the other, with a 
line drawn betwixt them, 

h Tbu s 
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Book I, 


Thus 


f 3 Numerator. 

( Denominator. 

The denominator, or number placed underneath the line* 
denotes how many equal parts the integer or whole thing is 
fuppofed to be divided into, being only the divifor in divi- 
fion ; and the numerator or number placed above the line, 
fhews how many of thefe parts are contained in the fra&ion. 

A vulgar fraction is either proper, improper, Ample, or 
compound. 

A proper fraction is fuch, whofe numerator is lefs than its 
denominator, as f , 4, or VtV* &c. 

An improper fraction is fuch, whofe numerator is equal to, 

or greater than its denominator, as il 9 — 9 llZ & c . 

5 7 11 5 . 

Here note, that if the numerator and denominator are 
equal, the fraftion is equal to an integer. 

A Ample fra&ion hath only one numerator and denomina- 
tor, whether it be proper or improper, as 7, 4* V» 

A compound fraction, or fraction of a fra&ion, hath feveral 
numerators and denominators conne&ed together by the par- 
ticle of, as 4 of 4 4 ) by which is meant Arft, that the in- 

teger or whole thing is divided into Ave equal parts, three of 
which parts make 4* which fraction is divided into eight equal 
parts, and feven of thofe parts taken, viz. 4 °f 4 > then th's 
fraction is divided into feven equal parts, and two of thoie 
parts taken, viz. 4 of 4 of 4. 

Suppofe, for inftance, a pound fterlingto be fo divided. 

20 s. 


4s. X3 =i2s. = |£. 


12 S. 


is. 6 d. x 7 = 10 s. 6 d. = 4 of 4 of £ 1. 


10s. 6 d. 


is. 6 d. x 2 = 3 s. = 4 of 4 of 4 of a pound fieri. 


A mixed number is a whole number with a fraction an* 
nexed, as 54, which is read five and three-fevenths $ 2 ii is 
twenty- one and one-half, &c. 

SECT. 
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FRACTIONS, 


H7 


SECT. II. 

Reduction of Vulgar Fractions. 

I N order to facilitate the do&rine of vulgar fra&ions, I fliall 
premife the following 

AXIOM. 

If both the numerator and denominator of a fraflion be 
multiplied or divided by one and the fame number, the frac- 
tion will retain the fame value. 

Viz. £ x ■§■ = J-f, and \\ -f- ± = | ; that is, if the nume- 
rator 7 and the denominator 9 be each multiplied by the 
fame number, viz. by 3, the produced fraftion, viz. |y, and 
the propofed one ^ are equal, as the numerator and denomi- 
nator of the firft are in the fame proportion as the numerator , 
and denominator of the fecond. 

Alfo if the numerator i2j and the denominator 16, be 
each divided by the fame number 4, the fractions £ and -J-J 
for the fame reafon are equal. 

C A S E I. 

To reduce a compound fra&ion into a (ingle one. 
RULE. 

Multiply all the numerators into one another for a nu- 
merator, and all the denominators into one another for the 
denominator. 

1. Reduce % of \ of § of T 4 7 into a fingle fra&ion. 

, the fingle fra&ion required. 
4X3X0X11 79 2 6 


■r 

L 2 Ltt 


If a numerator of one term in a compound fra&ion be 
equal to a denominator in another term, cancel orrejedfc both, 
and divide thofe numerators and denominators which are di- 
vifible by each other, or by the fame number j which quo- 
tients multiplied into the remaining numerators and denomi*- 
nators, reduce the compound fradtion to a fingle one in its 
Jo weft terms, 
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Let. the laft example, viz. of £ of •§• of T \ be reduced, 
into a fingle fraction, and its loweft terms. 

\ f Off ofiofA =«. = >“ 
r 2 t 11 33 79 2 

3 

2. Let 4- of 4 of 4 of 4 be reduced into a fingle fraftioa 
in its loweft terms. 

iof f of^ Of ^ = — , as was required. 

?■ 0 U 12 
2 3 

CASE II. 

To reduce mixed numbers and integers into improper frac- 
tions. 

I {hall divide this cafe into three parts. 

I. If the integer has no ailigned denominator. 

RULE. 

An unit fubfcribed muft be the denominator. 

Thus 7 = Z, 12 = y> 5 6 = 2 4 8 = V’ &c * 

II, If the integer have an afligned denominator. 


RULE. 

Multiply the integer by the afligned denominator, the pro- 
duct is the numerator to the affixed denominator. 

Reduce 17 into a fraction whofe denominator (hall be 12. 

204. 

Thus 17X12= 204 numerator, • . ■ — = 17. 

HI. If the integer have a fra&ion annexed. 

RULE. 

Multiply the integer by the denominator, and to the pro- 
duct add the numerator ; the fum is the numerator to the de- 
nominator of the annexed fraction. 


Let 
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Let 7-J-, 21 ly and i ig|-| be reduced into improper fractions. 

Tirft, 7x8 + 7 = 63, 21 x 27 + 19 = 586, and 119X 

38 + 35 - 4 S 57 * 

Therefore 7$ =^, 21 if = and ii9f| = ^ s7 


C AS. E 


27 

III. 


38 


To reduce an improper fraftion into its equivalent, whole, 
or mixed number. 

RULE. 

Divide the numerator by the denominator, the quotient 
gives the integer, and under the remainder, if any, fubfcribe 
the denominator. 

Reduce into their equal, whole, or mixed 

o 27 35 

numbers. 

63 ( 7 |= ^, 27)586 (21“ = ^, and 

7 19 7 

38) 4557 ( H9jI = 

35 

2. Let — ifl, and be reduced into their equiva- 
12 7 3 

lent, whole, or mixed numbers. 

12 ) 204 ( 17 =7p 7 ) 3 6 4 ( 52 = 3 -^> and 3 ) 108 ( 3 6 

_ ,0 8 
1 . 

3 CASE IV. 

To abbreviate or reduce fractions into their loweft or leaft 
denomination. 

If the numerator and denominator are even numbers, take 
half the one, and half the other, as often as may be ; and 
vvhbn either of them fall out to be an odd number, then di- 
vide them by any number that you can difeover will divide 
both numerator and denominator without any remainder. 

Or, by finding the greateft common meafure by the fol- 
lowing 


L 3 


RULE. 
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RULE. 

Divide the greater number by the leffer, and that divifor 
by the remainder (if there be any) and foon continually un- 
til there be no remainder left. Then will the laft divifor be 
the greateft common meafure, which if it happen to be i, then 
are they prime numbers, and are already in their loweft 
terms ; but if otherwife, divide the numbers by the laft divi- 
for, and their quotients will be their leaft terms required* 

i. Let l ~ be reduced into its loweft terms. 

336 



By finding the common meafure. 


* 9 2 ) 336 / 


*9aji ( 

48/ 1 44\ 


_ Common meafure 48 

3 ■ J 3 M 7 


z. What is 1 —~ in its loweft terms ? 

U 84 

' 2 ) 37) 

A* 1 -?) 2S9 ( 7 — IQ 3 6 

y H84 V592/ 296\g 1184* 

By finding the common meafure. 
84 \ 1036^7 


1036^ 1184 /1 

/184I1 


I48 )nij(^ as be ' ore * 


CASE V. 

To alter or change different fraftions into one denomina- 
tion, retaining the fame, value. 


RULE. 

Multiply all the denominators into each other for a new 
and common denominator, and each numerator into all the 
denominators but its own for a new numerator. 


1. Reduce £, and into fractions, having one com- 
m on denominator. 


Firft, 
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Firft, 4x9x5= 180 common denominator. 
Alfo 3x9x5 = 135’j 

7X4X5 = 140 ( numerators. 
2x4X9= 725 


Therefore I = ||^, f 


140 

180* 



* 5 * 


2. Reduce 4, 4 of | of 4, and 34, into fradions, having 
one common denominator. 

Firft, - of i of t = V*, and 3r= ~- 
3 4 5 ^ 

The fractions reduced to Angle ones will be 4, and ? f-. 


Firft, 3 X 10 X 7 = 210, common denominator. 
Alfo 2X10X 7 = 140) 

ix 7X 3= 21 V numerators. 

3 x 10 = 780 ) 

as^-Z^, And 4 of 4 of 4 = ^ 


26 x 


. * 140 

T “ TTo* 3t 


210 


2 1 

lO^ 210’ 


If there be two denominators already alike, you need mul- 
tiply but by one of them, as in the following example : 


3. Reduce 4 of | of 4, 5, and 254 into fraaions, hav- 

ing one common denominator. 

Firft I of J of | s= | , 5 = b and 254 = 

In Angle ones, 4 > i» 4 » , • 

8X1X5= 40, common denominator. 

7x1X5= 35 

1X5= 5 

5X8x5= 200 
128 X « = 1024 


^numerators. 


Viz of £ of f = 

128 1024 

And 254= -J- 40 • 


X ___ 

ft — • 



5 

1 


L 4 


200 

40* 


2. When 



x $2 VULGAR Book I; 

2. When there are only two fra&ions to be reduced, if one 
of the denominators is a multiple of the other, divide ; and 
by the quote multiply the numerator and denominator of that 
fra&ion which hath the leaft denominator, and the fra&ion 
thus found will be equivalent to the given ones. 

Reduce j- and to a common denominator. 

Firft, 28-7-7 = 4. Then 2 *± = Ii . 

• 4} ftnd are the fraflrions required. 

3. Or if both of the denominators have a common multi- 
ple, divide each of the denominators thereby, and. multiply 
the contrary numerators and denominators by eaeh contrary 
quotient. 

Let | and -J be fractions propofed to be reduced. 

As 2 will meafure 6 and 8, their refpedfive quotes be- 
ing 3 and 4. 

Then 3 x 8 = 4 X 6 = 24, the common denominator. 

Alfo 5X4 = 20, and 3x3 = 9, the numerators. 

— 141 and ■§ = the fraftion required. 

Reduce and to a common denominator. 

Divide by 5 ... 4 and 3 are the quotes. 

Then 20 X 3, or 15 x 4=60, the common denominator. 

Alfo 7 x 3 = 21, and 11x4 = 44, numerators. 

Therefore and 4f = |-J„.are the fraflions re- 

quired. 

C A S E VI. 

To reduce a fra&ion to an equivalent one of any other af- 
figned denominator, viz. to find a numerator, which, with 
the afligned denominator, will make a fra&ion equivalent to 
the propofed one, when poffible. 

RULE. 

Multiply the afligned denominator by the numerator of the 
propofed fradion, and divide the product by the denomina- 
tor; the quote (if there be no remainder) is the numerator 
fought. 

Reduce £ to an equivalent fradion, having for its deno- 
minator 28. 

Thu* 



giti2 — by 


Google 
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Thus 28 X 3 = 84 j then 84 4-4 = 21, the numerator; 
that is, 4 t — .4. 

Whenever the denominator a Signed is divifible (without a 
remainder) by the denominator of the given fraction, the 
thing is poffible, otherwife not. 


CASE VII. 


To find whether one fraction be greater or Iefe in value 
than another. 


RULE. 


Multiply the numerators into each other’s denominator, 
and if the products are equal, the fractions are fo ; otherwife 
the numerator of the greateft fraction multiplied by the de- 
nominator of the other, will be the greateft pr®du£t. 

Which is the fradion of the greateft value, viz. or 4 ? 

Thus 7 x 6 — 42 ; but 5 x 9 = 45, confequently 4 is the 
fradion of the greater value. 

Let 4 and *4 be fradions propofed. 

Then 3 x 28 = 84 ; and 4X21 = 84. Here the produds, 
and alfo the value of the fradions, are equal. 

CASE VIII. 

To reduce coins, weights, meafures, &c. into fradions. 

RULE. 

Reduce the coin, weight, &c. into the loweft name men- 
tioned for a numerator ; and put the number of thofe parts 
contained in an unit of the integer, to which the propofed 
fradion is to be reduced for the denominator ; then reduce 
the fradion into its loweft terms. 

Reduce 7 s. 3d. into a fradion, a pound being the integer. 

12 


£7 pence, the fradion will be T \4> 1. 

8) = If 1. in its loweft terms = 7s. 3d. 

Reduce 4s. 74 d. into a fradion, a pound being the integer. 
12 


55 

4 


4.44 1 . = '4S. 74 d. as was required. 


223 farthings. 


Reduce 
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Rednce 4 |d. into the fradtion of a {hilling. 

4 


18 farthings 

1 s 

6)— ( =|=s4fd. as was required. 


4 ° 

Reduce 3 cwt. 2 qrs. 21 lb. into a fra&ion, 1 cwt. being 
the integer. 


3 cwt. 2 qrs. 21 lb# 

4 


14 

28 


Is 2 7 ) TH — 76 ~ 3 cwt* 21 lh. as req. 

4*3 

Reduce 27 oz. i7pwt. |8gr. into a fraction, one ounce 
troy being the integer. 

cz. pwt. gr. 

27 17 18 
20 


557 

2 4 

2218 

1114 

r= iii = 27 oz. 1 7 pwt. 18 gr* 

J 480 80 

C A S E IX. 

To reduce a fraction of an unit of a higher denomination 
to an equivalent fraction of an unit of a lower fpecies of the 
fame kind with the higher. 

RULE. 

Multiply the numerator of the given fra&ion, by the num- 
ber of units in the next inferior fpecies that make a'n unit of 
the denomination of your fra&ion, and thatproduft multiply 

by 
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by the number of units in the next inferior denomination that 
make an unit of the laft denomination, and thus proceed til! 
you come to the loweft you defign j then make the laft pro* 
du& a numerator to the denominator of the fraction given. 


i. Reduce T 3 4 1 . to an equivalent fra&ion in the denomina- 
tion of i d. 

Firft, 3 X 20 = 60, and 6o X 12 = 720, numerator, 

xx d. £. 

720 360 3 . , 

- — = - — = — , as was required. 

14 7 *4 n 


2. Reduce 4 of a {hilling to the fraction of a farthing. 
Firft, 4X12 = 48, and 48 x 4 =3 192, numerator. 
V* 


192 


5 


| of a {billing, as was required. 


3. Reduce § cwt. to the fraction of 1 lb. 

Thus 4 x 2 ss 8, and 8 X 28 — 224, numerator, 
lb. 


224 

T 


| cwt. as was required. 


C A S E X. 

To reduce a f ration of an unit of a. lower denomination to 
an equivalent fraction in the denomination of an higher. 

RULE. 

Multiply the denominator by the number of units in the 
given fraction that is equal to an unit of the next fuperior de- 
nomination, and the product by fuch a number of units of 
its denomination, as is equal to an unit of the next above it i 
and thus go on till you come to the higheft fpecies required, 
and the laft product is a denominator to the numerator of the 
fraction given. 

I. Reduce | of a farthing into the fra&ion of 1 1. ‘ 

8x4 x 12x20 = 7680, denominator. 

So that | of a farthing — — — — 1 . 

s « 76S0 1536 

Or 
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I 

Or by compound fraaions, 4 of a farthing =s | of - of 


‘ ofi-.= 


12 


i* 

4 . 


» 53 6 ’ 


a. Reduce } oz. into the fraaion of I cwt. 

7 X x6 X 28 X4 = 12544, denominator, 
cwt. cwt. oz. 

. . _±_ — i 

»2S44 3‘3 6 


7 

cvVt. 

I 


oz. 


That is, ^ of i °f ^°f ' = ^ = as bcfo«. 

CASE XI. 

To find the value of a fraaion in coin, weight, meafure, 

time, &c. _ 

RULE. 

Multiply the numerator of the given fraaion by the number 
of units of the next inferior fpecies that makes one of the de- 
nomination of your fraaion, and divide the produa by the de- 
nominator ; the quotient is fo many integers of that lower 
fpecies ; and if there is a remainder, proceed as before, ftill 
reducing and dividing, till you come to, the loweft fpecies ; 
and the feveral quotients, with the remainder, (if any, which 
is always the numerator of a fraaion of the loweft fpecies) 
are the anfwer. 


x. What is the value of -f 
of a pound ? 



i-f, anfwer. 


24 

3 

X 4 
IZ 

( 5 ) 


2. What is the value of-' . 7 * 
cwt.? 17 
4 
68 
X 28 


544 

* 3 6 


lb. oz. dr. 


178)1 904 (10 11 a4|, anf. 
i *4 


> ' 1 * 2 . (11 
/I78U9 


3. What 
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3. What is thevalue of 4 of 
a milling ? 

4 

X 12 

d. f. 

5) 4 8 (9 anfwer, ' 

3 

*4 


157 

4. What is the value of £ 
of a degree ? 

£ 3 

X 60 

8)180(22' 30", anfwer* 

[ 4 

• 6q 


FRACTIONS. 


12 

(2) 


240 


5. What is the value of £ hundred woight ? 
6 
4 

■ qr. lb. 

7)24(3 12, anfwer. 

3 

x 28 


84 

6 . What is the value of 4 of f of a year? 

I a 5 — * o 

•j Oft y — 1T . 

Seconds in a year = 31556937 X 10 a; 315569370. 
60) 

a 1)3 J 556937 o( i 50271 12 f *■ =: 4 feconds. 

105 


56 

149 

23 

60 


60 

24 


250451 minutes 52" 4* 
4174 hours 11/ 52" 


173 days 22 h. 11' 52"!, anfwer.- 


If the fra&ion to be valued be an improper one, divide the 
numerator by the denominator, and the quotient is an inte- 
ger of the fame fpecies with the fra&ion j then reduce the re- 
mainder as before. 


7. What is the value of y of an ounce troy ? 
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77 \ oz. dwt. gr. 

8 J 77 ( 9 12 i2, the ajifwer. 

5 

X 20 

|00 ; 

4 

X24 

96 , 


************************ 


SECT. III. 

Addition 0/ Fractions. 

I N order to prepare fra&ions for addition or fubtraflion, all 
compound fra&ions muft be reduced to fingle ones ; and 
if they are of different denominations, they muft be brought 
into the fame denomination, and reduced, fo as all the frac- 
tions fhall have one common denominator. 


RULE. 


Add together all the numerators, for a new numerator $ 
tinder which fubfcribe the common denominator. 

1. Add f , I, and | together. 

Firft f = tS, \ = a nd \ = per reduction. 

Then 10 + 15 -{- 12 zz 37 , the new numerator. 

*•* 7 + £ + T == = Ii^> the fum required. 

2. AdA 3 4 * § 4 * 4 4 " t t 4 * 7 *‘ lt0 one f um » 

Firft, 


5 

8 

7 

3 


40 

= 35 y per reduction. 
40 


^?= 2 -i 


$ 40 j Then 25 + 35 -f* 28 = 88, and || 

3+7 + 2j=i2|, the fum required. 

? 


= 2 


3- Add 
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3. Add * of 15I. + 34L+4 of -f of 4. of a pound + 4 of 
4 of a (hilling into one fum. 


Fir*t, 4 of i 5 l- = n = 44] 


lof^of*. 3 


3 t 


— of — s. 


Reduced into pounds and 
fractions of a pound 
fterling* 


r — 8. = -S. = ^ 

3 7 7 

And 4 — 4 — 44 » t“ )°> *®d ^ with one com* 

mon denominator. 

Then 20 + 30 + 10+1 = 61, numerator. 

•?‘4rF3 + 44 = 7f5 = 7?' 17 s * 57 d * theanfwer. 


•#*•••*•«*••*•***•«»***» 


SECT. IV. 

Subtraction 0/ Fractions. 

T HE fractions being prepared, as before dire&ed in 
addition, then, 

RULE. 

Subtract one numerator from the other, and their differ- 
ence will be a new numerator, under which fubfcribe the 
common denominator. 


1. Subtract 4 of 4, from 4* 

Firft - of - = — , and - — 4 . 

0 7 2* 3 211 

3 

— = -> the anfwer required. 
21 21 21 7 ^ 


2. What number is that, from which if you dedufl: the 
of and to the remainder add ^ of the fum will be 3? 

Firft * of iZ = Jil. Then 3 z= — ; and 212 — -1Z, 

l6 IQ , 3O4 ■ * 304 ^04 304 


865 2 

“304 “ " 


6 ?.^ 


3°4 


7 boo 


304 

Alfa 
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... -I cl *66 
A Kb — of = — — 

25 8 .7600 


2lfer 266 K r\ t , 

'* ~j5£ + 7 ^— 2 r^» thea nf. 
3 Wliat number is that, to which if you add 
-J* T * T of 27, and from the total fubtrad jr 
the remainder ihall be 8 ? 

Firft, f of 7! = — and|4 ofi|= ^ — = 

* 3 34 3 - 34 24 24 


TT" Of 12 

°^7i— fJofi*, 


I * 6 — T * 

aT — 1 1 


aT ' 

Then 


8 + if = 9|. Alfo T V of ^ = 


228 

209 


and 


•* 0 f fZ — i2Z , 

” of 7-209- 

* 228 ,297 = 5^5 = 2 IO7 0 

209 ' 209 209 a ^ 9 

7^Vr the number fought. 


Laftly, 9 t— = 


SECT. V. 

Multiplication <?/ Fractions. 

T O prepare.frabfions for either multiplication ordivifion, 
reduce compound fra&ions to fingie ones ; bring mixed 
numbers into improper fractions, and exprcfs whole numbers 
fra£i:ion-wife j alfo reduce fractions into their loweft terms. 
Then, 

R U L E, 

Multiply the numerators into one another for a new nu- 
merator, and the denominators one into another for a new 
denominator. * 

1. Multiply $ into 4. Firft, 3X 5 = 15, and 7x6 = 42, 
Anfwer, | X | — ~ tt* 

2. Multiply T r T into of 

Firft, ^ pf | = |. Then 7x2 = 14, and 1 1 X 7=77. 
p 7 7 

Anfwer, T 7 T x -f- of -f = f? = T \. 

3. Mu 1 * 
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o. Mukipiy 7— into 5—. Firft 7—=—, and 5 — = 
J . • ' / 9 4 .9 9 4 

Z*. Then 67X23 = 1541, and 9x4 = 36. - 
4 

. , 4 1 JS4' 2 9 

Anfwer 7— — 5—= -5- — 42-7.. . 

9 4 . , 3 6 . . 3 6 

4. Multiply 2— by— , and this product by 2, and this a- 


gain by — of -1 


3 


Firft 2^ = - ,2 = — slnd of — = 

2 2 ii 3 8 18 

Then ~x ~ X— == the # anfwer. 

2818 144 


. Hence it may be obferved, that if the multiplier be a pro- 
per fraction, the product will always be lefs than the mul- 
tiplicand. 




; SECT.. VI, 

D I V I s;i O N of F-R A C T I O N S. 

T HE fraftions being prepared as directed for multiplica- 
tion ; «divifkm may be thus performed. 

^ — R U L E* . 

• • . v •• ' ■ > 

Multiply the number of the dividend into the denomi- 
nator of the dividing fraction for a numerator, and the other 
numerator and denominator together for a new denomi^ 
nator. , v t 

1. Divide | by . . . . | ( V rr 1 1, anfwer. 

2. Divide -f of a pound by 4 of a (hilling. Firft \ of a 
(hilling of a pound. 

Then ? a 3 = t^) y ( 1 y ° = 21 1. 8 s. 6jp. + \ farthings. 

3. Divide 4 by 7. Thus -f ) 4 (t an ^ wer required. 

4. Divide 4^ by 5}, Firft 44 — *_+, and 54= 

M Thea 
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Then V)V 4 (tti — ^6 anfwer required. 


«. Divide — of— by of 
3 7 6 4 

i of 7-T 

Then quotient fought. 


Fjrft — of i~l, 2nd 
3 7 7 


If the divifor and dividend have both the fame denomina* 
tor, the quotient may be found by dividing one numerator 
by another. 

6. Divide 3| by ! . , ! the anfwei*. 

7. Divide t 5 7 by 44 • • . 44 ){ 7 5 7 ( T 5 7 , the anfwer. 


2. If the divifor and dividend have each the fame nume* 
rator f divide one of the denominators by the other, which 
will give the quotient required. 


8. Divide tt t • • ^ • t) tt oV* the anfwer. 

9. Divide 4 by ^ , . ■, . T 7 7 )|. (24* the anfwer. ’ 

3. If the numerator and denominator of the dividend can 
be dividend without a remainder, by the numerator and deno? 
initiator pf the fKvifor* theijr quotients will anfwer th$ 
queftion. 

rd. Divide by 4 . . 9 > |) 4 s (i f the anfwer. . 

4. If a number can be found that will divide both the 
^numerators, or both the denominators (vise. tbofe of the di* 
vifor and dividend) without a remainder ; ufe thofe quotients 
jnftead of the given numerators and denominators, which 
Will give the remit in its loweft terms. 

f | . Divide by .... 4 T a T ) 4 the afnfwfer. 

Q.UE8TJ0NS 
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QUESTIONS to exercife VULGAR FRACTIONS. 

I. A Lad having got 400c nuts, in his return was met by 
** Mad Tom, who took from him [ of 4 of his whole 
ftock. Raving Ned lights on him afterwards, and forces 
\ of 4 of the remainder from him. Unlucky Pofitive Jack 
found him, and required of 4-J of what he had left. 
Smiling Dolly was by promife to have f of a quarter of wha t 
nuts he brought home. How many then had the boy left? 

4000 

j. of •§• of 4000 = i666| Mad Tom, took. 
a 333y 

•| of ^ of -Z— — 58 J 5 Raving Ned took. 


1750 left. 

rz of l£of 1750 = 1041-j; Pofitive Jack took. 


708^1 left. 

£ of ^ of 22 132^ Smiling Dolly had. 


575t!> r ^ e an ^wer. 


2. There is a number, which if divided by T -f of will 
quote ^ ; pray what is the fquare of that number, * T 6 of 
=2 which neither multiplies nor divides. 



3 61 ^130321 

17"~ *3 6 9 


266 

'iz q 5' " z "'} the anfwer. 
^1369 


3. There is a number, which if multiplied by \ of -J. of 
2 |, will produce no more than 1 ; what is the cube of that 
number ? 


4 °f t °f — ii ) 4 (tt* 


Then —X ~ X — 5= the anfwer. 

. 77 77 77 4S6583 

4. Four figures of 9 may be fo placed and difpofed of, as 
to denote and read for ioq, neither more nor ltfs : Pray how 
is that to be done l 

‘Anfwer 99^=100. 

M % 5- Kitty 
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5. Kitty told her brother George,’ that though her for- 
tune on her mariiage took 19312 1. out of the family, it was 
but 4 of two years rent. Heaven be praifed, ef his yearly in- 
come; pray what was that? 

3 \ 19^12/ 06^60 

1 V 3 - 

2^96560 — J60931. 6$. 8d. per annum. w ; 


6. A merry young fellow in a fmall time got the better of 
x of his fortune ; by advice of his friends he then gave 2200I. 
for an exempt’s place in the Guards*; hi? prbfuiiori continued 
till he had no more than 8S0 guineas left, which he found by 
computation was jud part ot the money after thecommif— 
fton was bought 5 .pray what was his fortune atfirft? 


* 810 guineas =. 924 1. 

Hen ^ -:-= 6160 1. 

y » ^ 3 

2200 -}- 6160 = 8360 = 4 his whole fortune* 

4 \ 8 ;6. / j. 1S00 


= 1045c!. the anfwer. 


7. A certain captain fends out 4 of his foldiers .+ 10, and 

there remained £ 15 • how many foldiers had he ? 

4 or 4 + 10 = what he fent out. ‘ • 

And | + 4 + 15 = what remained. 

Their fum 4 .4- 25 = number of foldiers. • ' 

Hence 25 = 4 of the foldiers,. • - 

• . • 25 X 6 = 150, the anfwer required. ... 

8. A certain gentleman hires a fervent, and promifes him 
24 pounds yearly wages, -together with a cloak. At eight 
months end the fervant obtains leave to go away, and inftead 
of hi? wages receives a cloak 4" J3P ounc ! s > how much did 
the cloak coft ? 

jijhbys An/tlyjt. 


As 
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As 8 months rr J year ; therefore, s at 8 months end, his 
due is \ of 241^'= r6l.) of the cloak. 

Then 16 1 .— 13 1 . = 3 r l. =' value of 4 of the cloak. 

• . • 3 1. x .3 = 9 I* the anfwcr required. 

9. If a man gains 30 crowns a week, how: much muft he 
fpend a week to have 500 crowns* together with the ex- 
pence of four weeks, remaining at the year s end ? 

Jfli'bys Analyjl . 

Firft 30 X 52 = 1560 crowns gained in a year. 

Alfo 1560 — 500 = 1060, the dividend. > 

And 52 + 4 = 56, the divifor. 

. . V £6)io6q(*8 ji crowns fpent 4!. 14s. 7^; per week. 

And *30 — 18 f J = 1 1/4 crowns zr 2I. 15s. 4^d. 

10. A country fpark addreft a charmtng {he* * 

In whom all lovely features did agree ! 

But he pot skill’d i’th’ art (you may prefagej) 

Was too folicitous to know her age. 

The lady fmil’d; at this prepoft’rous rule 
Of courtfhip ; but to fatisfy the>fool, . . . 

Made him this anfwer with a gen’rous air, 

(A lofty charm peculiar to the fair) ' T ‘ T 
My age is that, if mukiply’d by three, . 

An-d two*-fevenths of thatprodu& ^ripjed be, - > ‘ \ 

The fquare-root of two- ninths of that isfour ; 

And now farewql, I’ll never Jee you mote. - - 
Your fond impertinence has caus’d this rage; 

’Tis clownifli fure to ask a woman’s age. 

So you’re' defir’d to alfift hifiY, 6r perchance, 

The fpark muft ftill remain in ignorance. Ladies Diary . 

Firft 4x4= 16. Then — i— / = 7 2 . -'G ’ : . 

9 / 1 \ 2 

Aifo 3) 72 (24,- and )^(~— 84. : • - 

• . • 3) 84 (;t8^ the anfwer required. : 

11. A perfon haying about him a certain number of 
crowns, faid, If I 4 - 4 + h of what he had, were added 
together, they, would make juft 454 how many crowns had 
he about him ? 

. - = 1’ - -s and— = -• 

4 12 3 12 6 12 

. M 3 Then 
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Then i+ -1 + — es = -= 4 S- 
12 12 T 12 12 4 

•,* J. \i 5 (— — 60, the anfwer. 
4/^3 


12. A fchoolmafter being afked how many fcholars he had, 
anfwered : If I had as many, and £ as many, and £ as many, 
1 (hould have 99 ; how many had he ? 

T7 . n 4 12 

Firft 1 == — , - = — 

424 

Then - + — 4 * — + — c= — = 99, per queft. 
4 4 4 4 4 

... ii j 22^ = 3 6 fcholars. Q.E.F. 

13, When I wrote this, if to my age you add, 

f, £ (thereof) with -f more. 

The number 25 will then be had j 

Ingenious Tyro’s,, pray my age explore. 

- . - *0 1 _ il JL — — 

Firft 1 — 3 o’ . — 3 o* 3 30 * S 

Alfo 2 + lS + ^ + i. = ti 

30 ~ 10 ' 30 %o 


A 1 6 

and — = — • 

3° 


And 25 


30 ' 30 * 30 3 a 
m ± __ , __ 122 _ 732 

’5 * T 5 3°* 


• # . 12 years, the anfwer required* 

14. What number is that, which added to its £ 4 - **s £ 
- 3, makes 108 ? *, 


X** il ^ ^ ® ^ 

.Firft — * — — , — — —1 
* 4 * 4 


AUo 108 — 3 =c 105. 


Then will i + i- 4 - 105. 

4 4 4 4 

• . • - 60, the anfwer. 

15. Admit there is "2 t2-l. 14s. yd. to be divided amongft 
a captain, four men, and a boy ; the captain to have a fhaie 
and half 5 the men each a fearet, -and the boy f of a {hare ; 
what ought ecch perfon to have? 

If 
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16? 




t q 

= j-== r .^ 


4- . 24- ' _ , 2 , 

r7-.33-~men, and — - boy. 


Then ^ + ^ ^ = 2I2 ^ 14 s - 7 ^ £5 51 653d* 

^)i^(ife=,8, 5J? = 3 61.8 s ,4KI. 


And 2)36 
+ 18 
36 
3)3 6 


35 

1. s. d 

gl f = 54 *4 -y captain 

4^X4=145 17 5r men 

4f( = 12 3 i| b °y' 


tain. 

1 


Q. E. F* 


A 212 1+ 7 


16. There is a ciftern with three unequal cocksy contain-* 
in g 60 gallons of water ; aiid if the greateftcock be opened* 
it will be empty in one hour; and if the fecond cock be 
opened, it will be empty in two hours; if the third be 
opened, it will be empty in three hours : now I demand in 
What time it will be empty, if all run together - i 


The firft empties 1 1 . „ 

'Tk„f„ — / 1 Uiftern 


The fecond - - £ r 
And the third - f 3 


in an 


hour 


ill 


their film =2 V* all 
running. 


• . • 1} = 32 t 8 t minutes* the anfwet. 

17. A gentleman has an orchard of fruit trees, one-half 
of the trees bearing apples, one-fourth jjears, one-fixth 
plums, and fifty of them bearing cherries; how many fruit 
trees in all grow in the faid orchard ? 

Firft — = — apples,— = — pears, ^ = Opiums. 


12 

Then — + A4.A p- 
12 12 12 


12 


12 

1 


Alfo — — . i- 1 =r -1 cherries 
iz rs 1 z 


50. 


• 50 X 6 = 300 ‘apples. 
Alfo 50 X 3 = 150 pears. 
Again 50 X a = 100 plums. 
And - 50 cherries. • 

In all - 600. Qi E. F. 


M 4 


18 Five 
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18. Five perfons difcourfing about their "ages,* faid the 
fecond to the firft, my age is the double of your’« ; and faid 
the th rd to the firft, my age is as much, arid'l as'muehas 
four’s ; then faid the fourth to the fecond and third, my age 
is as much as both yours added together; but faid the fifth, 
my age is three times as much as the age of the firft, and the, 
fum of all our ages make juft 168 years; what was the-ase 
of each ? ; - , 1 ‘ ’ 6 

1 

2 

xi 

3 i 
3 


D 

4. Ci -I- 


21 

10 \ — divifor for the firft -perfon’s age. 




\J 1 \ 21 


6 firft- 


1 


Alb - 16 X 2 = 32 fecond [ peffcjn > 3 ‘ a ‘ 

Again 16 X 1} - 20 third ( . b ( 

Like wife 32 -f* 20 = 5 2 fourth l ^ :ii . 

And - 16 X '3 = 48 fifth J - 


3 

Stim 


168 


##### ################# # $ 


C H A P TER V. 

*■ ' * ’ • * * ■’ ’ ^ w " * * * 

. DECIMAL F R A C T I O N'S;'" 
"SECT; I. 

Nr O' T A T I/O N. ... - • 

T H E word decimal, is derived- fjoro decern (ten) and 
denotes the nature of its numbers becaufp the inte- 
ger, or whole thing, whether it be coip, . weight, meafure, 
time, &c. is fuppofed to , be. divided, into, ten equaj parts, 
and every one of thofe parts into.’ ten other equal parts, &c. 
*d infinitum. i , . 

• ' ‘ " The 
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The integer being thus divided by imagination into ic, 
ioo, iooo, iaotfo, &c* is the denominator to the decimal 
fradiion: ... ^ 

• Thus _.. 5 — .. u 51 Xrr 

10 09 lOu'oJ i q:o'.o^. 9 . CyC. , 


Thefe denominators are feldorn or never fet down, but 
only the numerators ; and when the numerators do not con- 
fift of fo many places as the- denominator hath cyphers, th* 
faid places in the numerator muft be fapplied by cyphers pre- 
fixed on the left-hand. So is wrote .3, is! .05, ^7 
is .017, and .0051, &c. t 

Alfo mixed numbers a*e expreffed thus* viz. 8.7 is 8 and 
7 tenths, 59,017 is £9 and 17 thoufandths^or ; parts of a 
thoufand,. &c: 

Cyphers at the *hd, namely at the right-hand of a decimal* 
do neither augment or diminifh its value; for 5, .50, 
.500, .5000,, and .50000, are decimals... having the fame 
value, , being each ejjugl to as may be found by, abbrevi- 
tion of vulgar fractions.. " . 

Cyphers prefixed, to decimals, decreafe their valup in a ten- 
fold proportion, by removing them further from the integer. 

r .5 = 5 tenth parts.. 

\ .05 =; 5 parts of an hundred. _ ; 

Thus«J .C05 =‘5 parts of a thoufand. 

L .0005 = 5-. parts of ten thoufand. 

C.oocoJ 5 parts 0/ an hundred thoufand, &c. 


In vj^hole numbers;: the firft place above ( that is, on the 
left-hand of) the place; o f f units, fignifieS' tens. of. units ; but 
. in fractions, the firft plate beneath (that is, on the right-hand 
r »of ) the place of units, denotes tenth parts. of I, or unity, 
and is. caljed .the .firft .place of , decimal,- parts; or place of 
primes; likewife the fecond place above the place of units, 
fignifies hundreds of units ; but the fecond place beneath 
*: the piacerofimjts, e*.prefte}> hundredth parts .of. Unity, and 
is called the fecond place Qf decftoalsi, or. place of feconds ; 
fo that as the value of the:. placesu’n integers afeend in a ten- 
fold proportion from the place of units towards the left- 
hand, fo the . value of the places of decimals defeend in a 
ten-fold proportion beneath the place of units towards the 
right-h?nd. , . > - 


A TA- 
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<$Tab« for NpTATJONof Integer* and Decimals. 



It may be obferved by the foregoing table, that the places 
of integers, or whole number^, are feparated from the deci- 
mal parts by a point, that the numbers on the left-hand of the 
point expreffes 872365 integers, or units; and thatthe num- 
ber on the right-hand of the point (hews .82353785 .parts of 
1 (or an integer) fuppofed to be divided into roooooopo equal 
parts. 

Hence, if the feparating point, in any mixed or fraftional 
number, be 'moved one place towards the left-hand, then 
every figure, and confequently the whole expreflion is but a 
* a tenth part of what it was before; that is, it is divided by 
10 ; if it be moved two places* it is divided by 100; if 
three places by 1000, &c. But if the feparating point be 
moved towards the right-hand, then the whole expreflion is 
multiplied by 10, 100, 1000, &c. according ask is moved 
one, two, or three places. 

There are feveral ways of reading or expreffing a deci- 
mal, as fuppofmg the decimal parts in the table were to be 
read in words, viz. *82353785. 

Firft, They may fee reduced to, and exprefled as vulgar 

, fraehons> v*z. ■■ . . 

100000000 

Secondly, ! 8y calling them primes, feconds, &c. accord- 
ing to their diftance from the feparating point, viz. 8 primes, 
% feconds, 3 thirds, 5 fourths, 3 fifths, 7 fixths, 8 fevenths, 
and 5 eighths. 

Thirdly, Thus 82 millions, 353 thoufand, 785 eighths. 

Fgurthly, Or thus, 8, 2, 3, 5, 3, 7, 8, 5 of a decimal. 


SECT. 
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SEC T. II. 

REDUCTION DECIMALS. 

CASE L 

To reduce a vulgar fra&ion into a decimal. 

, RULE. 

Annex cyphers to the numerator, till it be equal to, or 
greater than the denominator; then divide by the denomina- 
tor, and the quotient will be the decimal fought. 

If, after you have made ufe of all the cyphers annexed to 
the numerator, there be a remainder, annex cyphers thereto, 
and continue your divifion, till it divide off or arrive to what 
degree of exactoefs you think proper. 

Always obferve to fet a point betwixt the numerator and 
the cyphers annexed thereto, and that the quotient have as 
many places as you annex cyphers to the numerator and re- 
mainders 5 and if it be deficient, let the want be fupplied by 
prefixing as many cyphers to the quotient as it falls fhort. 

EX AMPLE. 

Reduce f, •£, i, and into decimals. Thus, 

2)i.o(.s . . . +(i.oo (.25 . . . 4)3.oo(.7 5 . 

Alfo 8)i.ooo(.i25, and i6)ioooo(.o625. 

2. Reduce f, and Vlt* * nto decimals. 

5) I *0^.2 S3 I . • 25 ) 2 . 00 (.o 8 ^ -j-y* • I25)3*000(.G24 — Tit* 

Thofe decimals that are reduced from fuch a vulgar frac- 
tion, whofe numerator with cyphers annexed is an aliquot 
part of, or can be meafured by its denominator, are finite 
or terminate decimals; as the decimals reful ting from the 
foregoing examples. 

No fra&ion will produce a finite decimal, but fuch whofe 
denominator is 2 or five, and their multiples. ' 

But fuch as are produced frorti a vulgar* fraction, whofe 
numerator with cyphers annexed is no aliquot part of, or 
cannot be meafured by its denominator, will be indeterminate 
or endlefs. 

In circulating decimals, if one figure only repeats, it is 
called a Angle repetend ; as for example, 

3. Sup- 
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3. Suppofe the decimal of 4, 4, 4, *, £, 1, 4, &c. was re- 

quirecf. . _ 

9)1.0000 9)2.0000 9)3.0000 1 

.IIII,&C. = |. -.2222, &c.=r£. -3333 — 4— T* 

To avoid the trouble oF writing down unnecefTary figures, 
a Angle repetend is denoted by the repeating digit dafhed ; 
that is,. the decimal,, tit II, &c. =z./=z’~. 22222, &c. =r 

4 - 4- Alf “ -33333-- &c - = -Z - v = b 4 = 4» •/ = 
4> = 4 = 4» 4 — h and -$ = 4- , • 

4. Suppofe it was required to reduce^, -J s , and 

into decimals. * 

12) I*CCO ' 36)5-000 


960)31.0000000 


•08^ — t't -t 3 ^=T -5 .0322916 = -Vo. 

The decimals refulting from thefe hit examples are called, 
mixed fingle repetends. 

5- Let tt> r» an 4 *Vs» be ret >uced into decimals. 
11)2000000- : • , 7)3.00000 .28(>V7'.oocoooo 


.181818, &c. = 


.0/9440^. 


Thofe decimals in which two or moreiigures circulate 
ate called compound repetends ; and the manner of diftin-: 
guilhiDg them, is. by dair.ing the firlt and lift -figure' o£ the 
repetend, by which means we make 011a place .or the-repei* 
tend fufficient, as in the lait example. - V , 

In a compound repetend, any one of the circulating fi<ruras^ 
may be made the firit of the repetend ; for .inllance’ in thet 
repetend 8^2^325325,- &c. it may be made 8.62/52, or‘ 
° A,1 “ t»y th*s means any twoor-mor.e r'eietendsj 

may he made to begin and. end in the fame ; »iaee 5 and then 
they are faid to.be conterminous. . w 

5. Let -i— - be reduced to adecimal, 

• • . 373 * ..... ... ... • ■ . 


5730 
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373 0 1 3 * 000 (* C 0 34 ^ 43 20 S> &c. 
18070 
31460 

16120 # 

11960 

7670 

20800 


2x4s 

The decimal refulting from the laft example is called an 
approximate decimal, having fume places true, and the reft 
uncertain ; thefe approximating decimals are fometimes writ- 
ten with the figns + or — ■> to denote whether the laft figure 
is greater or lefs than juft : thus .0034843205 -J-, or 
.00348843206 — ; the fir# fignifies that the decimal is greater 
than .003484^05 by feme uncertain figures; and the fe- 
condj viz 0034843206 — , denotes that the true decimal ex- 
ceeds .0034843205, and is lefs than .0034843206. 

C A S E II. 

To Tedufce coins, weights, meafures, &c. into decimals. 

RULEI. 

Reduce the different fpecies into one, viz. the loweft de- 
nomination they con fill of for a dividend ; then reduce the in- 
teger into the fame denomination for a diviforj the reftilt will 
be the decimal required. 

RULE II. 

Write the given denominations or parts orderly under each 
other, the inferior or leaft j>arts being uppermoft, let thefe 
be the dividends. 

Againft each part on the left-hand write the number 
thereof contained in one of its fuperior 4 let thefe be divilors. 

Then beginning with the upper one, write the quotient of 
each divifion as decimal parts on the right-hand of the divi- 
dend next below it ; and let this mixed number be divided 
by its divifor, &c. till' all be. finifhed, and the laft quotient 
Will be the decimal fought. 


RULE 
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The decimal may be readily found by the rule of practice, 
namely, by confidering the next inferior denomination as 
aliquot parts of the integer ; and thofe flill lower as aliquot 
parts of the fuperior ones, or of each other ; the fum of all 
thofe aliquot parts will be the decimal required. 

Ex. i. Let 3’ d. be reduced to a decimal, a pound fieri, 
being the integer. 


By Rule L 

3 r d - 

4 


5&o)>5o(.oi56i5l.=3-J 

5 *° 

600 

240 

480 


4 - 

12 

20 


By Rule II, 

3.00 

3-75 
0.3 1 25 


o 15625 


67 

4 


The decimal as before = 
3 i d ‘ 

By Rule III. 

3d = -STS of 1 l. = .OI25 

^ d = ^ of 3d. =.003125 
Stim £ .015625 
The decimal fought. 

2. What decimal of a pound is 5 s. 7 J d. 

By Rule II. 

3 00 
7-75 

5-6458* „ 

0.282291^ = 5*. 7^d. 


5 s - 7 i d - 
12 


■^6.0)27.1 (.* 3229 , SiC . 
790 
220 
2?0 
8880 


fi6) 


4 ] 

12 

■to! 


By 
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By Rule III. ' . 

5 s. = £ of 1 1. — .25* 

6 d. = T V of 5 s. = .025 

i 1= i of 6 d. = .00625 
-Jr = i of if d. = .00104$ 

ViZ, 5 s. 7f d = £. 2822901$ 


3. XV hat decimal of a pound is equal to 19 s. 11 d. ? 

By Rule II. 
12I11.000 
20 19.910 

0.99583 = 19 s. 1 1 d. 


19 s. II a. 

12 

3443t)23.9(.99s8jf= 19s. 1 id. 


By Rule IB. 

19 S. — «• d. ZSZ " 

'—6 3=Jf of i s. ds .025 

— 3 == f of 6 d. = .0125 

— 2 — f of 6d.x:.oo833 . 

19 s. 1 id. 5=^.99583 


4. What decimal part of an hundred weight is 2 qrs, 
I2lb. 120Z. ? * ... , 

qr. lb< &£.- I ' 


2 12 12 
28 


68 

16 


I792)ii6cl.o{ 6138393 
2280 
6880 
15040 
7040 
16640 
512 


; By Rule II, 


16 viz. 4. 

28 — 4 
! 4 


12 


4) - 
3°. 

7) o 

12/^0 • 3*1874 

*• 455357 * + 

O.61383— r 



/ 
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By Rule III. 
r qr.* lb. oz. 

f of 2 qr. = .0714286 == — 8 — ' 

i °i 8 = •0357T4J • = — 4 . — 

i of 4. lb. ,= .'0044^428; = — — . 8. * 

i of 8 oz. =106223214- = — — 4' 

•6138393 — 2 12 12, as before. 


5. What decimal part of a pound Troy are 10-oz. i8dwt. 
J6qrs? oz.dwt. qr... • 

IO 18 16 


24 


218 

2 \ 


872 

436 


oz.dwt. qr. 
576 . o ) 524 . 8 (. 9 / i ’ s=jo 18 16 

640 

64 ~ 


By Rule II. ' 


24 1 


16 


4.0 

i 8 p 

i2jlO 9 if 
jpgjtib. troy. 


6. What decimal part of a degree of a circle are 48/ 37" 54"'? 
T 48 ' 37 " 54 '" 


60 

a 9 T 7 

60 • 

2 i 6 .oco)i 75 .o 74 (. 8 icr 52 y 

■ 2227 '• ' 

1140 

6 co 


1680 


By Rule II. 

S 4 -o 

37-9 

48.631$? 

0 , 8 ? !? ^~48'37' / 54" 


7. What 
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j: What decimal pare of a foot = io| inches ? 
iOf inches. 


* 77 . 


48) 41. o(. 8541^ 
260 
200 
80 
326 


4| 

12 


By Rule II. 

1.00 

10.25 

0.8541^ 3= io| inches. 


8: What decimal part of a gallon of ale ±= 133 cubic inches ) 

282) i33.o(-47i63l2- i - 
2020 
460 
1780 
5880 

34 2 .• 

580, &Ci 

9. What decimal part of" a year = 217 days, 7 hours, 1$ 
minutes? 

d. h. m. 

217 7 18 

H ' i 

868 

434 


5 2 J5 

60 

3129x8 

60 


3*556937) 18775080.0 (.594938883387 

• : 299601150 

156487170 

302504220 

18581787O 

&c. 

CASE III; 

To reducd any decimal into the equivalent known parts 

•f coin, weight, or meafure T -c. 

N R U L E,’ 
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RULE. 

Multiply the given number by the number of units contain- 
ed in the next inferior denomination, cutting off as many fi- 
gures from the produft as the given decimal confifts of; then 
multiply the remaining parts (if any) by the next lower de- 
nomination, cutting off as before; and thus proceed till you 
have converted your decimals, or come to the loweft part $ 
and the feveral figures to the left-hand of the feparating points 
will be the feveral parts of the quantity required. 

' What known parts of coin are equal to ,015625 1 . ? 

- .015625 

20 


.312500 

12 


3.750000 Anfwer, 31 d. 

4 

3.000000 


What known parts of coin arc equal .28229 101. ? 

.282291^ 

20 


s.— — . 

12 

d. 

77500000 

4 Anfwer, 5s. 7|d. 

3 0000000 


What known coin equals . 9.9583 1 .? 

•9958j 

20 

s.— — 

19.91660 

1 2 Anfwer, i 9 s. 1 1 d. 


j 1.00000 

What 
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What known weight is .6138393 ofacwt.? 

• 6»38393 

4 

qr. 

2 4553S7 2 

28 


17 § 


36428576 

9107144 Anfwer,2qr. I2lb. 1202. 


12.7499916 

16 


119998656== 12 oz* very near* 


CASE IV* 

To reduce a decimal into its leaft equivalent Vulgar frac* 
bn. 

lit. If the decimal be finite* 


RULE/ 

Under the given decimal write an unit* with as many Cy- 
phers as the decimal confifts of places j then divide both the 
numerator and denominator by the greateft common mea- 
sure, which gives the leaft equivalent vulgar fraction required. 

I. Required the leaft vulgar fractions equivalent tp 
•5> ^S» *75* and .0625? 


.25: 


25 



2. What is the leaft vulgar fra&ion equal to .625 and 
.5625 ? 

Anfwer, ,625 = f, and .5625 = n . ? -L — 9 

J loco IOOOO 

How to find the greateft common meafure is taught before 
in vulgar fractions, fo fhall give only one example torefreft* 
the learner’s memory. 

N 2 Let 
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1S0 

LetiSil 


fraction. 


lOOOO 


be reduced to its loweft or leaft equivalent 


5625) 10000 [I 

4375 S^( I 

I2 5 0 V43'5 3 


\ rf*2 T . 

5625 ) 9 as before. 

J / 10030* 5 


625 1250^2 

(o) 


2d. If the given decimal be a repetend. 


* RULE. 

The decimal is the numerator of a vulgar fra&ion, whofe 
denominator confifts of as many nines as there are recurring 
places in the given decimal ; both which divide by their 
greateft common meafure (as before) and their quotient will 
be the leaft equivalent vulgar fra&ion. 

1. Required the leaft vulgar fra&ion equivalent to $ ? 

Anfwer, o ^ = 4 = t* 


2. What is the leaft vulgar fra&ion equal to .^6923^ ? 

The greateft common meafure to is found to be 

& 999999 

•7^9 7 3* iq 

Therefore, , 76022 ) °— -( — , the anfwer required. 

' ' 999999 ' 1 3 


3. What is the leaft vulgar fra&ion equaj to/6/? 

1 62 

The created common meafure to — is 27. 

* 999 . 

Therefore, 27 ^ — f — , the anfwer required. 

999 ' 37 

3. When the given decimal is part final, and partacircu~ 

late, 

RULE. 


To as many nineB as there are figures in the repetend, 
annex as many cyphers as there are finite places for a deno- 
minator ; 
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minator ; then multiply the nines in the faid denominator by 
the finite part, and to the produft add the repeating decimal 
for a numerator; thefe divided by their greateft common 
iheafure, will give the leaft equivalent fraftion. 

What is the leaft equal vulgar fra&ion to .53? 9X5 
+ 3 = 48 numerator ; .90 being the denominator ? ' 

48 8 

• . • — — — , the leaft vulgar fra&ion required. 

90 15 

What is the leaft vulgar fra&ion equal to .5^2 j? ? 

Firft, 9990 = denominator, and 999 XS + 923 = 5920, 
numerator. 

, , C020 16 . , 

• . • 502 i = = — , as was required. 

° 99^° 27 

What is tne leaft vulgar fraflion equal to .008^97133 ? 


Firft 999999000 is the denominator. 

Likewife 8 X 999999 + 497133 = 8497125, numerator. 
And 102375, the greateft common meafure. 


I02 37s) 


840712? / 83 
99999906° \ 9768* 


the anfwer. 


A general rule for reducing decimal into vulgar fractions. 

Under the given decimal fet an unit, with as many cy- 
phers as there are places in the given decimal ; then fet the 
finite decimal as a numerator, even under the loweft figures 
of the firft numerator, with its proper denominator; laftly, 
fijbtra<ft the under numerator from the upper one, and the 
under denominator from the upper one, the remainder will 
be a vulgar fra&ion equivalent to the given decimal, which 
reduce to its loweft terms. 

I. What is t ije vulgar fra&ion equivalent to .13$ ? 

-i3? 

1000 

_J3 

100 

125 _ _ s ‘ 

T6* 

N 3 Re- 


900 
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2 . Required the vulgar fra£ion equal to .008/97 13^? 


From 


8/97133 

IOOOOOCOOO 


Take - 
Laves 


8 

1 coo 

8497 1 3 

999999000 


.oc8rt7!j3 = i > 


as was re* 
quired* 


a##############*######## 


SECT, III. 

Addition of Decimals. 

W HEN decimal fra&ions are to be added together, 
obferve that the commas, or feparating points in each 
expreffion, be placed direftly underneath each other ; for then 
primes, feconds, thirds, &c. will fall under thofe of the fame 
name; and in mixed numbers, units will fail under units, 
tens under tens, &c. 

CASE L 

To add finite decimals, 

RULE. 

Add as in whole numbers, and from the fum or difference, 
cut off fo many places for decimals, as pire equal to the 
greateft number of decimal places in any the given nura* 
bers. 

Let .3746 + 137.5 + 1 - 34 ’ + 37 S“t-i -85 + -0736285 
•487396.44 8.7386429 + 427 45375, be jidded toge- 
ther 


•37^ 
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•374-6 
*37-5 - * • 

••a-W-' 

375. .. . .. 

..1.85.. 

.... -0736*85 

87396 4 

.... 8.7386429 

127 

5 2 75 


**$ 


83 o 53 5583714 


CASE II. 

To add decimals wherein are Angle repetends. 

RULE. 

Make every line end at the fame place, filling, up the va- 
cancies by the repeating digits, and annexing a cypher or 
cyphers to the finite terms; then add as before, only in- 
creafc the fum of the right-hand row with as many units as 
it contains nines 5 and the figure in the fum, under that place, 
‘will be a repetend. 

Let 3 .0 + 78.3470 + 735.3 + .375 + . 2 1 + 187.4 be 
added together* 

3-0660 

78-347* 

735-2333 

....3750 

.... 2,777 
*87-/44# 


11005.444$ 


SECT 
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SECT. IV. 

Subtraction of Decimals. 

CASE I. 

To fubtraft finite decimals. 

RULE. 

H AVING firft fetdown the greater of the two num- 
bers given (whether it be a whole number, mixed 
number, or decimal) fet down the lefs under it, according 
to the directions given in addition ; then fubtrad as in whole 
numbers, imagining all the vacant place? filled ‘with cyphers. 

From 375 5 take 86.47284. Alfo from 87.569245 take 
? 9 - 8 7 - 

Minuend 375 5 87.569245 

Subtrahend 8647264 19.87 

Remainder 289.02716 671699245 


From 1 take .732594* And from 684 take 9*3275* 

From 1.0.. ... 684. . 

Subtr.*. 732594 9 327 5 

Rem. .267406 674.6725 


Let 375.5 be diminifhed or made lefs by *97637387, and 
{hew their difference. * ? * 

Minuend 375 5 : 

Subtrahend *97637387 

Pifference 374*52362613, or remainder. 


CASE 
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CASE II. 

* To fubtraft decimals that have repetends. 

RULE. 

Make the repetends fimilar and conterminous, and fub- 
tradt as in the 1 aft cafe ; obferving only, if the repetend of 
the number to be fubtradied, be greater than the repetend 
of the number it is to be taken from, then the right-hand 
figure of the remainder muft be lefs by unity, than it would 
be, if the expreflions were finite ; and the repetend in the 
remainder will confift of as many places as therq are in the 
other two numbers. 

Let 57.73: be leflened by 18.9541$, and 51.52$ by 

From. 57.73333' 51-528 

Take 18.9541/ .66$ 

Rem. 38.7791$ 50.86/. 


Let 47.4^7817$ be made lefs by 15.5$, and 49.^2$ by 
38.4736. 

From 47-4^7817# 49.5285/8/ 

Take 15.505656/ 38.4736^00 

Rem. 31.8/2161/ 11.0549/85 


From 43.8/4026/ take 20. $2/, and from 49.53 take 

42-/5IJ* 

Froin 43.8/4026 / 49 -5322 

Subt. 20 9/59250 427/9/ 

Rem.; 22.9/8100/ 6.7/3/ 


SECT. 
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Multitjplicatjon 0/ Decimals. 


CASE I. 

W HEN both factors are finite decimals, whether they 
are fingle, or joined with integers, 


RULE. 

Multiply them as if they were all whole numbers, and 
from the product (towards the right-hand) cut off fo many 
places for decimal parts in the product, as there were in both 
the multiplier and multiplicand counted together. But if it 
fo happen that there are not fo many places in the produft, 
fupply .the defeat by prefixing cyphers. 


8.7537 864 27.576 

.3275 .78 6.23 


437685 6912 82728 
612759 6048 55152 
,75074 165456 


262611 . 67392 - — 

- . .. ... 171.79848 

2 86683675 - 


.57386 

•8237 

401702 

172158 

114772 

459088 


.472688482' 


•27345 

•273 

82035 

191415 

54690 


.07465185 


CASE 
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CASE II. 

Two decimal fractions being given, to referve in their pro* 
dud any alfigned number of places. 

RULE. 

Set the unit’s place of the multiplier diredly under that 
figure of the decimal part of the multiplicand, vvhofe place 
you would referve in- the prpdud, and invert the. order of 
all its other places ; that is, write the decimals on the left- 
hand, and the integers, if any, on the right. 

Then in multiplying, always begin at that figure of the 
multiplicand which ftands over the figure wherewith you are 
then multiplying, fetting down the firft figure of each particu- 
lar produd diredly underneath one another, due regard be- 
ing had to the increafe which would arife out of the two 
next figures, to the right-hand of that figure in the multi-, 
plicand, which you then begin with ; carrying one from 5 to 
15 ; two from 15 to 25 ; three from 25 to 35, &c. and the 
jfurn of thefe lines will give the produd. 

Let 73-8429753 be . multiplied into 4.628754, refcrving 
only five places of decimal parts in the produd. 

- 73 8429753, the multiplicand, as ufual. 

457826.4, the multiplier inverted, with the unit’s place 
fet under the 5th place in decimals, denoting 
that there will be five places of parts in the 
produd. 


. 29537' 9° 
4430579 
147686 
59074 

5^9 

3 6 9 

30 

• * — - 

341.80097 


The work at large. 
738429753 
4628754 


29 

53719012 

369 

2148765 

5169 

008271 

59074 

38024 

147685 

9506 

4430578 

5x8 

29537190 

12 

341.80096 

72917762 


Let 
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, Let 843.7527 bemultiplied into 8634.175J referving only 
the integers in the product. 


843-7S 2 7 

578.4368 


8437527 

8634.875 


6750022 

<2187635 

506251 

59 962689 

25313 

675 

00216 

3375 

3375 

0108 

675 

25312 

581 

59 

50265 1 

62 

4 

6750021 

6 

7285699 

72856699 

0954125 


CASE in. 

If the right-hand figure of the multiplicand be a circulate, 

RULE. 

In multiplying increafe the right-hand figure of each re- 
fulting line by as many units as there are nines in the pro- 
du£t of the firft figure in that line, and the right hand figure 
of each line will be a circulate ; and before you add them to- 
gether, /nalce them all end at the fame place. 

.172? 835.273 

6 -7484 

1.0360 3341093 

, ■ - 66821806 

334109333 

5 « 469^333 

625.1185620 


C A S E IV. 

If the right-hand figure of the multiplier be a circulate, 

RULE. 

Multiply bv it as by a finite digit, fetting the produ£i 
one place extraordinary towards the left-hand; then divide 

that 
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that produfl: by 9, continuing the quotient (if needful) till 
it arrives at a circulate ; then beginning at the place under 
the right-hand figure of the multiplicand, cut off for deci- 
mal parts. 

63.2 


9)379644 9)284250 


•47375 

.876 


4218220 

189822 

63274 

63274 


7.19214420 


3 r 583 ^ 

33x625 

379000 


•41532083 


CASE V. 


When the multiplicand and multiplier are each a Angle 
circulate. 


RULE. 


The firft line (or that produced by multiplying by the 
circulate in the multiplier) muft be managed as in Cafe III. 
only the right-hand figure muft be increafed by as many 
units as there are nines in the product of the firft figure of 
that line, the produ&s of the reft muft be managed as directed 
in Cafe II. ' * 


3 - 7*2 

% 574-2 

■20 

87.5 

9 ) 22341 * 

9)42871)? 

24822 

47635/83 

74466 

600203333 

. 992^8 

6859406666 

75073 o- 5 / 8 ^ 


C A S E VI. 


If the multiplicand be 
multiplier a finite number. 


a compound repetend, and the 
RULE, 


Digitized by 


GoogI 



Book I; 


190 t DECIMAL 

RULE, 

In multiplying, obferve to add to the right-hand place of 
the product, fo many units as there are tens in the produdfc 
of the left-hand place of the repetend ; and the produ& 
fhall contain a repetend, whofe places are equal to thofe in 
the multiplicand j and if there are more places of figures in 
the multiplier than one, make all the feveral produfts conter- 
minous towards the right-hand, as in Cafe II. and IV. 

3 m 78 ^. 492 $ 

8 .005 

3 - 93 A 643 


7i?-m 

43-7 

5128/0^ 

' 2197 / 5.^7 

293 ^ 4^34 


32024.033$ 


86.3:2073 

37’ 1 3,5 

43 '^036^ 
258,5(621^9 
863:2073:32 
604-45 1 3245 
25/621^9621 


3205.5204*276/ 

CASE VII. 

It the multiplier be a compound repetend. 


RULE. 

Multiply each figure of the repetend, and add the feveral 
produces together ; then add the refult in this manner ; fet 
the left-hand figure -fo many places forward as exceeds the 
number of places in the repetend by one, and the reft of the 
figures in order after it ; and thus proceed, till the refult 
laft added be carried beyond the firft ; laftly, add the feveral 
refults together, beginning under the right-hand place of the 
firft ; and from thence dalh' as many figures for a repetend, 
as the repetend of the multiplier confifts of. 


834 - 


Digitized by. 


Google 





Chap. V. FRACTIONS. i 9 t 

834-75 

2 * 1 } 

49640.54 
•^050 z 

584325 

166950 

250425 

14892162 

24820270 

34748378 

27296325 

272963 

272 

349980699162 

34998069 

349 

2732-3fM 

34968.41^900^1 

If the multiplier hath any terminate places joined with 
the repetend, and if the repetend be fmall, and thefe many, 
multiply and add the products of the repetend firft ; then 
multiply by the terminate figures, and add their produ&s to 
the fum of the produces of the repetend ; and to thislaft re- 
fult, add the faid fum of the repetend products. 

4-* 

rs h 

00 


349748 

612059 


Sum 6470338 of the produ&s of the repetend. 

•174874 

87437 

11x394738 

6 47°33 

6470 

64 


III4.60O^ 


But if the terminate figures are few, and the places of 
the repetend many, fubtradl the terminate figures from 
thofe of the repetend, and multiply by the remainder as a 
repetend. 


*73S- 

/ 

' 

Digitize' 



1$2 


Book I. 


DECIMAL 

1735.8072 

32 

Remains 324704, the new multiplier. 

69432288 
121506504 
69432288 

347 l6lI 4 
52074216 

56362354x0688 
5636235410 
563623 

— 56 
56367.990259^ 

C A S E VIII. 

If both factors have compound repetends, 
RULE, 

Proceed as in the two laft cafes 5 fot as the places of the 
repetend in the product will be uncertain as to their number, 
they can only be determined (in any manner fit for practice) 
by continuing and repeating the firu product, which will con* 
tain a certain repetend equal in places to that of the multi- 
plicand. 

Multiply 67.^2^ 
into 5.2, 

5*. 

5-223 

203474 

135 ^ 4 ^^ 

135^64 

339 / 2^124 

354.249^6,6 

3 54249 06 
35+249 
3542 
35 

357.827^33, &c. Here the fourth 
place of parts comes out a fingle repetend, viz. %. 
r Again. 
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Again. Multiply 3- ijg 
into 4-/9# 
■ 4 

4293 

; 9430 
283^0 
6a0p'9o 
125^/818 


*91 

Examples of this kind* 
though very accurate* 
yet are more curious 
than ufeful ; as they 
may be eafier done ex* 
aft enough for bufi- 
nefs, by the contracted 
way of multiplication 
taught Cafe II. 


13 5°34^3 6 '3 6 3 6 3 
I35°343 6 3 6 3^ 
* 35 ° 343 6 3 
i35 0 34 
1 35 


»3-5^953^* 6 9533 


•*#*##•***##***••«****** 

SECT. VI. 

Division of Decimals. 

I N any of the following cafes in division, if the dividend 
be greater than the divifor, the quotient will be either a 
Whole or a mixt number ; but when the dividend is lefs thah 
the divifor, the quotient muft neceflarfly be a fra&ion ; for 
a lefs number is contained in a greater Once at the leaft, but 
the greater is not contained once in the lefs. 

C A S E I. 

j When the divifor and dividend are both finite decimals. 
RULE. 

Divide as in Whole numbers, and from the right-hand 
of the quotient point off for decimals fo many places as the 
decimal places in the dividend exceed thofe in the divifor ; 
and thofe to the left, if any, are integers ; but if the places 
of the quotient are, not fo many as this rule requires* iupply 

<_> the 
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ply the defe£l by prefixing cyphers to the quotient ; but if 
the decimal places in the divifor be more than thofe in the 
dividend, annex cyphers to the dividend to make them equal, 
and the quotient will be integers until all thofe cyphers are 
ufed, 

87 - 3 6 4 ) 7 H 025972 (8.173 

J 5 -* *39 

6 37757 -7875 ) 44 *• 0000 (,560 

262092 472SO 


179) 48624097 (.00271643 
1282 • ••• 


294 

1150 

769 

537 


.2628 ) 27.0000 ( 100.55865 

I5CO 

1575° 

23250 

17700 

15900 

2*75° 


CASE II. 


58S 


To contra& the work of divifion, when the divifor con- 
fifts of many decimal places. 


RULE. 


Having determined the value of the quotient figures, let 
each remainder be a new dividend ; and for every fuch di- 
vidend, point off one figure from the right-hand of the di- 
vifor ; obferving at each multiplication to have regard to the 
increafe of the figures fo cut off, as in contra&ed multipli- 
< cation. 

.67268479 ) 56-00000000 ( 83.2485 
?-••••• 218521680 

16716243 
3262547 
571808 
33661 



f 


384.672158) 


1 
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384.672x58) 14169.206603851 ( 36,8345 
• • • 2629041863 

3210089158 
132711894 
173x0247 
1923361 


9.365407 ) 87.076326 { 9.2976554 
2787663 

914582 r 

71696 

6138 


4 

If any whole, mixed, or decimal number is given to be 
divided by 10, 100, iooo, &c. only remove the feparating 
point towards the left-hand fo many places as, there are cy- 
phers in thedivifor; alfo in multiplication the feparating 
point is moved to the right-hand fo many places as there are* 
cyphers in the multiplier. 


Examples in 


Multiplication, 

.7865 x io = 7.865 
.7865 X 106 = 78.65 
•7865 X 1000 = 786.5 
>7865 X icooo = 7865 
*7865 x 100000 =78650 


Division. 

IO ) 7865 ( 786.5 
100 ) 7865 ( 78 65 
1000 ) 7865 ( 7.865 
10000 ) 7865 ( .7865 
iobooo ) 7865 ( .07865 


CASE III. 

If the dividend be a repetend, 

RULE. 

Tf it be a (ingle repetend, bring down the circulating fi- 
gure until the quotient either repeats, of is as exa & as re* 
quired; but if the repetend in the dividend be a Compound 
one, then bring down the circulating figures in the fame 
'order they ftatid in ; and when you have got through them 
all, bring down the firft figure in the repetend over again ; 

O 2 and 
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and fo proceed and} your quotient either repeats, or become* 
as-cxa& as » neceflary. 


.7484 ) 625 1 18.5624* ( 835*7* 3 
26398 

3946s *37 ) -5? 6 ( -0^4*3 6*53 

90456 186 

54882 496 

24946 856 

•? — — . 346 

2494 726 

416 


St 


4**764 ) I 76*-3^40/{ ^Ul/, &c. m/ infii.itum. 
90804. 

72760 

309961 

17613 


764.5 )5 19.28007/1/ ( - 4 » 7 6 i*/ 
13480 
5*15® 

4*357 

24871. 


*936 

407 


*••♦ ? 

6 f £ tidinfinn 

712 3 


finUum% 


2487 

C A S E IV. 

If the divifor bp a finglc repetend. 

RULE. 

If the divifor be only a (ingle repetend, place die dividend 
under ctfeif, but one place forward towards the right-hand, 
which fubtra& from the dividend ; the remainder will be a 
flew dividend, which divide by the divifor, in the fame man~ 
ner as if it was a terminate number. But if the divifor con- 
lifts of terminate numbers, joined to the repetend, fubtra& 
thofe terminate numbers from the divifor, and fubtrad the 
dividend as before dire&ed, and the remainder will be a new 
divifor and dividend. 

Divide 
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Divide 134.2^ by .f, 

* 34 * 

•6) 120.84 ( 201.4, tfce true quotient. 

Divide 234.^ by 
*3 4 

.7) 21^.2 (301.^1428/, &c. 

Divide 6.251 18562J? by 875.27*. 

875.27^ ) 6.2^ ri 8*562^ 

87527 625118562 


«97 


787.746) 5.626067064 ( .C07 14198 
^118450 
3307046 
1560624 
7728780 
639O660 

88692 

Divide 856.988 by 4:8/*. 

4.86)856.988 
48 85.6988 

4 38 ) 77I-289 2 ( 1 76.®934243 

3332 

2668 

4092 « 

1500 

i860 

1080 

2O40 

3080’ 

*4 

CAS E V. 

If a compound repetend 19 found in your divifor only, or 
in both your divifor and dividend. 


O 3 


RULE 
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RULE, 

Set the divifor and dividend under themfelves, each fo - 
many places towards the right-hand, as there are places in . 
the repetend of the divifor ; which fubtrad as in the laft 
cafe, and the remainder will be a new divifor and dividend. 
But if the divifor is a compound repetend without any termi- 
nate figures, divide by it as a terminate number; hrft fub* 
trading the dividend from itfelf, as before dire&ed. 

Divide 1 3.5^953* by 4-/9^. 

4-/9^ ) I3-5J6953JI69. 

4 135169533 


4 ,2 93 ) 13-5034363636 ( 3-1# 

6244 

19513 7 

23416 > &c. ad infinitum. 

1951 ■» 

Divide 5264.45745/93^ by 42.343/. 

4 2 -^ 43 ^) 5 2 64 . 4574 2 / 93 ^ 

42 526445745 

4*-3394 ) 5263.931007194 ( 1 24.32701, true quotieat, 
1029991 
1832030 
1384540 
IH 3587 
2967991 
423394 


Divide 395-273^14! by .31/. 
395273 


•3*7 ) 394-878342 ( *245.673 

778 

*447„ 

279 ? 

2133 

2314 

95* 

• ’ • Th« 


f 
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The following lemmas and corollaries may be of ufe in il- 
luftrating the different methods and peculiar procefles ufed in 
the arithmetic of circulating numbers. 

, LEMMA I. 

A feries of nines infinitely continued, is equal to unity or 
one, in the next left-hand place. Thus, 0.9999, & c = 1, 
and .0999, &c. =. ij alfo, .00999, &c. = .01 ; and 
73.999, &c. = 74. 

Demonstration. It is evident that .9 ^ wants only 

tts of unity, .99 wants only 7 4-o, and .999 wants only 
to'-o o- 5 fo that if the feries were continued to infinity, the 
difference between that feries, of nines and an unit, would 
be equal to unity divided by infinity ; that is, nothing at all* 

Q.E.D. 

L E M M A II. 

Any lingle repetend divided by 10, and the quotient fub* 
traded from the faid repetend, the remainder will be the 
fame number complete or terminate. 

Demonstration. Let the given repetend be 3.333, &c. 

3 - 333 -S* 10 = * 333 » and 3-333 — -333 = 3 - A1, °- 54 - 444 > 
&c. -r ID = 5 444 > and 54 444 — 5.444 =49. 

COROLLARY I. 

Hence it follows, that if a compound repetend be divided 
by an unit, with fo many cyphers annexed as are equal to the 
places of the repetend, and the quotient fubtraded from the 
faid repetend, the remainder will be the fame number com- 
plete or terminate, that conftituted the repetend. Thus, 
325 1000 =22^; and ^2^.325 — ,32^ = 325; and 

4 2 -£43J^ -r- icooo, will be .0042343^ ; and 42.343^ — 
.0: 42343^, will be 42.3394. 

COROLLARY II. 

Hence alfo, if any repetend be divided by an unit with as 
many cyphers as it contains places, and the quotient multi- 
plied by as many nines as the repetend contains places, the 
refult will be the fame as before 5 that is, the fame number 
terminate or complete 5 for any number divided by jo, and 
the quotient fubtraded, the remainder is the fame as the quo- 
tient multiplied by nine. 

O 4 x. Thus 
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1. Thus, 6.666 io .6666 ; and .6666, &c. X9=s 
5*999> &c. = 6. 

2. Again, x 999 = 324.999, &c. = 325 == #^.325 
— frj- 

3. And 42^.325 -r 1000 = .32^. 

COROLLARY III. 

It is evident from the laft corollary, that a fmgle repetend 
is to the fame number terminate or complete, as 10 is to 9$ 
a compound repetend of ttyo places, as 100 to 99, and a 
compound repetend of three places is to the fame number 
terminate or complete, as iooq to 999, &q. And by the 
converfe of the faid corollary it muft follow, that any nun)* 
ber multiplied by 1, with as many cyphers as it contains li-» 
gures, and the product divided by as many nines, will give 
the fame number perpetually circulating. 

Thus, 6 x 10 = 60, and 60-7-9 ^ 6.66$, &c. 

And 325 X jooo = 325000, and 325000 999 = £2 jf. 

COROLLARY IV. 

Hence alfo, if any number be divided by as many nines 
as it contains figures, and the quotient added to the fsrid 
number, the refplt will he the fame as before $ for any num- 
ber multiplied by 10, and the produd divided by 9, the quo* 
tient muft be equal to £ of the fame number added to itfelf. 

Thus, the quotient of 6 -f- 9 + 6 = 6 666, &c f 

And the quotient of 325 ~ 999 added to 325 = 32/. 

lemma hi. 

Any number divided by 9,99,999, &c, will be equal t° 
the fum of the quotients of the fame number continually dp 
yided by ip, 106, 1C0O, &c. 

Thus, 717 divided by |0,IQ0, &c. 


71.7 

7-'7 9 ) 7 J 7 ( 79 *^ 

7*7 
7*7 
717 
717. 


796666, Sec. 

, , Alfo, 


Digitized by 


Google 



Chap. V. FRACTIONS. aoj 


Alfo, 

236847 -s- IOOO, &C. - 


236.847 

.236847 

236847 

236 


237 /*W oS 4 


999)236847(237.^ 

37 °+ 

7077 
8400 
4080 k 


84 


From thefe lemmas and corollaries appear the reafon of 
multiplication and divifion of Angle as well as compound 
repetends. 

1 (hall here add the following ufeful propofition, viz. 


To perform the work of multiplication by divifion, or of 
divifion by multiplication. 


RULE. 

Divide an unit, with cyphers annexed, by the given mul- 
tiplieror divifor, the quotient will be the divifor or multiplier 
fought. 


Let 27576 X 625. I would alfo have a divifor which 
will give a quotient equal to the product of thofe numbers. 


27576* 625 ) 1.000 ( .0016 ) 27576.oooo( 17235000 


625 

3750 

115 

■ ■ ' — 


37 

138880 

.... 

56 

55*52 


80 

165456 


• • 

I7235OOO 


/ 


Let 67392 be divided by 78* apd find a multiplier, which 
being multiplied into the lame number, (ball producer num- 
ber equal to the quotient. 


78) 
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78 ) 67392 ( 864 

499' 

312 

78 ) 1,00 (. 0 / 2820 / 
220 
. 640 
160 
400 

10 


67392 
X .0/820/ 

336960 
1347*4 
539!3f> 1 
i347 8 4 
67392 

863 9991360 

8639991360 

8639 

863.9999999999999 = 864, 


Questions to exercife Decimals. 

I. A grocer bought two chefts of fugar, the one weighing 
net 18 cwt. 3 qrs. 141b. at 2 I. 9 s. 8d. per cwt.; the 
other weighed net 18 cwt. 1 qr. 21 lb. at 4^d. per pound, 
which he mingled together; now I defire to know how 
much a hunded weight of this mixture is worth ? 


1. 

2 


d. 

8 per cwt. 

6 


X 4 



00 


12 

10 


3 


20 

11 8/ 


44 14 

- 

L 8s 59'0 

r 

9 

1 4 

10 



* i 

- 12 

5 



! 

- 6 

.24 

I qr. = .25 

1 


— 

7 

lb. = .0625 

46 17 

St 




38 14 

4 t 


37-3 ,2 5 

£*s 11 

jo whole coft. 




I 

6 


X 

7 


•JO 

6 


X 

•4 

2 

2 

- ac 


6 


12 

12 

— 


3 


37 

l 6 

- 


10 

~6* 


5 

3 


2 

7 * 


38 14 4i 


cwt. 
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cwt. qr. lb. 

18 3 14 
18 1 21 


37 1 7 = 37-3 12 5) 8 5-59i, g (2.2939H 


IO96666 

35041661 

I4604I 

34102 

S22] 

149 


20 


5.178/80 

12 


10.539360 

4 


1 2-157440- 

Anfwer, 2I. 5 s. 10 id. 

2. What quantity of water will you add t6 a pipe of moun- 
tain wine, value 33 1. to reduce the firft coft to 4 s. 6 d. the 
gallon ? 


12 ; 

20 


6 

4-5 


6.225)33.000/146.^ 

1050 \ 126 gallons in a pipe. 

1,500 — — 

(150 )20.jJ gal. the anfwer. 

3. If a cubic inch of oil olive he .52835 decimal parts of 
an ounce averdupoife, what quantity of oil, weighing 7^ 
pounds per gallon, will be contained in a calk, allowed to 
hold 13! gallons of water, each 282 folid inches. 

13.J x 282 = 3760 cubic inches, content of the calk. 

3760 X -52835 = 1986.596 oz. weight of the oil. 

16) 1986.596 ( 124.122551b. averdupoife. 


7.5 ) 124.16225 ( 16.555 galls. 
49 1 ' the ahf. 

416 
412 
37 2 


3 8 

66 


25 ~ 

"a 

3 6 

- 4® 
8o 


4. A perfbn was poffefled of a | (hare of a copper-mine. 


and fold | of his intereft therein for .1710 1. } what was the 
reputed value of the whole property at the fame rate ? 

4°^i = A = -45* . , 

•45 ) 1710.00(3800 1. the anfwer required. 

360 5- 
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5. If I buy 14 yards of cloth for 10 guineas, how many ells 
Flemifhcanibuy for 283 1. jys. fed, at tha laune fate ? 

1. s» 

7(10 10 


n 1 io> 


4 


15 -d- 

3 9 


per yank 


11 3 =s .5935 per ell Flemifli. 

By inf t e&ion, 283 1. 17 s. fed. =: 283.875 L . 

*5625 ) 283.875 ( 504./& — 604 ells, 2 ys. the anfwcr* 
26250 
37500 
37500 


6. Goliah of Gath ft feid to have been fix cubits aiwf a 
half, or afpan, high ; this anfwers to'iofeet, 4592 inches* 
pray what was the length of the cubit in Britifli meafure l 

11 ) 4.59a ( .382^ 

10.382# feet, the height of Goliah. 

6.5) 10.38x6 ( 4.5973241 = ifQot, 7.i6&inches, the an A 


7. A factor bought 84 pieces of fluff, which coft 537 1. 
12 s. at 5s. 4<i. per ya;d j I demand the number of yards 
la all, and. how many yards in each piece i 
I2f+ 

20|5£ 2oji2 

£.2£=5». 4.d. 537.6=537!. las. 


2 ? ) 537-6 ( 2016 yards in all, and 7 x 12 =84. 
2 53 76 


.24)483.84 

144 


12 


2016 

168 

24 yards in each piece. 


CHAP. 
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CHAPTER VI. 
EVOLUTION. 

O R, 

ExtraSing the Roots u*/ 0/ <z// Single Powers. 

E volution is the unravelling or unfolding any 
4 propofed number into the pares of which it was made up 
of or eorapofed. 

If any number is multiplied into itfelf, that product is 
called a Square number. 

Thus the Square numbers 4, 9, 25, 36, &c. are' each of 
them compofed of two equal numbers, viz; 2 X 2 == 4, 3 X 
3 = 9 ’ 4 X 4 = 

If any number be multiplied into itfelf, and that product 
be multiplied into the fame number, the focond product is 
called a cube number. 

Thus the cube numbers, 8, 27, 64, &c. are each com- 
pofed of2X2 sc8, 3X3x3^27, 4X4x4=64, &c. 

/ Thefe powers exift in nature, viz. a root is reprefented by 
a line or fide, having but one dimenfion, viz. only length: 
the (quare is a plane figure of two dimenfions, viz. length, 
breadth; and the cube of three, viz. length, breadth, and 
thicknefe. 

All the fuperior powers have no exiftence in nature, but 
are compofed of a multiplication of any number four or more 
times into itfelf. 

Thus, 2X2x2X22= 16, the biquadrate, whofe root is 2, 
Or, 3 X 3 X 3 X 3 X 3 = 2 43 > thc furfolid, whofe root - 
is 3, have no exigence in nature, but may be underfiood as a 
feries of numbers in geometrical prngrellion. 

When any number is propofed to have the root extra&ed, 
the firft work is to prepare it by points fet over (or under) 
their proper figures, according as the given power, whofe 
root is fought, doth require which for the fquare is 2, for 
the cube is 3, for the biquadrate 4, &c. always beginning 
thofe points over the place of unity towards the left-hand, 
if the given numbers be integers, and defeend towards the 
right-hand in decimal parts. ' 

Thus- 
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Thus for the fquare-root 5837429643847 

Cube 5837429643 8 47 

„ Biquadrate 5837429643847 

Surfolid 5837429643847 

Or in decimals. 

Thus for the fquare-root 0.532794384728 

• - • ■ • • • 
Cube 0532794384728 

• • • • 
Biquadrate 0.532794384728 

• * ^ • 

Surfolid 0.532794384728 


A Table of Powers. 



U 

V 

$ 

0 

Q. 

“U 

O 

u 

.IJ 

O 

<u 

3 

a* 

-0 

In 

1 =[|Cube or third power. 

Biquadrate, or fquarc 
fquared, or 4th power. 

Surfolid, or the fifth 
power. 

4-1 4 -» 

U 

u. 0 

0 

fs 

Cl 

^ 3 £ 

3 u © 

^ 0) o. 

03 -C 

U 3 5 

Second furfolid, or fe- 
venth power. 

Biquadrate fquared, or 
the eighth power. 

Cube cubed, or the 
ninth power. 

Inde. 

Index 

Ipdex. 

Index. 

Index. 

Index. 


2 

3 

4. 

5 

6 ' 

7 

8 

9 

) 

1 

] 

1 

I 

I 

1 

I 

1 

2 

^4 

8 

16 

32 

64 

128 

256 

512 

3 

_9 

2 7 

81 

243 

7 2 9 

2187 

656I 

•19683 

_4 

16 

64 

256 

1024 

4O96 

*633+ 

65536 

262144 

5 

0 

125 

625 



mm 

39^625 

1953*25 

6 

36 

216 

1296 

7776 

46656 

279936 

1679616 

10077696 

1 


50 

2401 

16807 

117649 

823543 

576480I 

40353607 

8 

64 

512 

4096 

32768 

202144 

2097152 

16777216 

1342,7728 

9 

81 

729 

6561 

59°49 5 * I 44 l 

47S2969 4304672 1 

387420489 


SECT. 
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Chap. VI. EVOLUTION. 


SECT. I. 

To extras the S'qjj a r e-root. 

RULE. 

T J A V I N G pointed the given refolvend as before di- 
re<fted, find the greateft fquare that is contained in the 
firft period towards the left-hand, fetting down the root as a 
quotient, and fubtra# that fquare out of the firft period. 

2. To the remainder bringdown the two figures under 
the next point for a dividend. N. B. This is always to be 
repeated. 

3. Double the quotient for a divifor, enquiring how often 
it may be had in that dividend (excepting the laft figure) 
and fet down the quotient figure, which annex to the divifor. 
This muft alfo be repeated, as a new divifor muft be found 
to every figure. 

4. Then multiply the whole increafed divifor, and fub- 
tra£f the product from the dividend. Proceed thus till all the 
periods are brought down. 

5. After doubling the quotient every time for a divifor, 
always annex the laft quotient figure to the divifor for a 
new divifor. 

6. If there be a remainder after you have finifhed your 
periods, bring dewn a pair of cyphers for decimals ; pro- 
ceeding as before directed, till the root is as exad as is re- 
quired. 

N. fe. You muft always, in mixed numbers, cut off as 
many whole numbers in the root, as there are periods of 
whole numbers, and as many decimals as there are periods of 
decimals. 

i. Extra# the fquare root of 393129. 

... 

393129(627 

3 6 

122)331 

244 


1247 ) 8729 
8729 


Extra# 
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B. ExtrnCl the fquare root of 75873419337865039195105089. 

7S^72^9237^S°29 l 9S l 05089 ( 87 10534962783 

64 

167 ) 1187 
1169 


174 * ) * 8 34 
* 74 > 

174205) 931933 
871025 

1 742 1 03 ) 6090478 
5226309 


17421064) 86456965 
696S4256 

174210689) 1677270903 
1567896201 


174210698) 109374702 

4848283 

1364070 

14489J 

55 2 7 

The five laft figures in the example above are found by the 

contracted method of divifion. 

3. What is the fquare root of 1 850701 . 764025 ? 


1850701.764025 ( 1360,405, the root required. 


23) 8 5 

69 


266)1607 

* 59 ^ 

27204) 110176 

1 088 1 6 , 

1720805) 13604025 

13604025 4. Extract 


Digitized by 


Google 



Chap. VI. 
4- 


SQJJARE ROOT. 

Extra# the fquare-root of .001234. 


10$ 


0 ooi234(.035i283362, the root very near. 

9 

65)334 

325 

701) 900 
701 

7022) 19900 
«4044 

70248) 585600 

59 1 9^4 V 

23616 

2542 

435 

H 

5. Extra# the fquare-root of 2. 

2 ( 1.414213527, root nearly. 


24) 100 
96 


281) 400 
281 


2824) 1 1900 
11296 

28282) 60400 

56564 

282841) 383600 
282841 


282842) 100759 
15906 
764 

I08 

p RULE- 
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E V,0 LUTlOff. 

R U L E II-. 

Firft deduct thegreateft fquare, placing the root in the quo- 
tient as before. ... 

2. Divide the whole remainder by 2, and point it a-new : 

this may be called a new dividend. , 

3. Make the root of the firft fquare a divifor, enquiring 
how often it may be found in a new dividend, to the next 
figure, referving the figure under the next point, for half the 

fquare of the quotient figure. 

4. Multiply the divifor into it, adding to that product the 
tens of the half fquare, if any. 

- Annex the quotient figure to the laft divifor for a new' 
divifor, with which proceed as with the laft until all be 
finifhed. 

* 6. Extra& the fquare root of 3272869681. 



3272869681 ( 5, firft fingle root. 

25 

2)772869681 


5)386434840.5(57209 

-f 7 374.5 = 5 XT + 1 of 7> viz. ^= 24-5 

57 n 93 

+ 2)1 142 = 57 * 3 4. i fquare of 2 

572 5148405 

•4- 09 5148405 — 572 X 9 + \ fquare 9 ss 40.5. 

* 

7. What is the fquare-root of £ = ^ ? 

• • • • 

0-77777^ (- 8 

64 

2 )i 3777 ^ '■ 

.068888, &c. 

. 8 ) 
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.8) .06888$ (.881917103688207 
+ 8 672 

.88) 16888 

+ 1 8805 

.881) 808388 

+9 793395 

.8819) 1508388 

■+■ 1 881905 

.88191) 62648388 

+ 7 61733945 


.881917) 91444388 

4- 1 88191705 


.88x9171 ) 3252683888 

+ 03 2 6 4575i 345 

.881917103 606932543 

•••••_• 77792281 

7238913 
182570 
6193 

SECT. II. 

Some Uses of the Sqju a r e-root. 
CASE I. 

'T'O firid a mean proportional between any two given num- 
bers. 

RULE. 

Extrait the fquare*root of the product of the two numbers* 
which root will be the mean proportional fought. « 
Required a mean proportional between 16 and 256* 

* Firft 16X256 = 4096; alfo, ^4096 = 64. 

36 

: . • 16 : 64 : : 64 : 256. 124)496 

496 

P 2 CASE 
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CASE II. 


To find the fide of a fquare equal in area to any given fu» 
perficies. 


RULE. 


Find the fquare-root of the given fuperficies, which is the 
fide of the fquare fought. 

Suppofe I have a circular, elliptical, or irregular fifh-pond r 
containing in furface 9 acres, % rood's, 15 perches, and would 
have a fquare one of the fame content I defire to know 
how many yards the fide muft be t 
A. R. P. 



2 IS 


1535 perches. 

5.5 x 5*5 == 3 0.25 fquare yards in 1 perch. 


7675 

^070 

4605 

.... yds. foot. inch. 

4&43375(2i54 8 49i8=2i5 * 5 4&7* 

4 Q. E. W, 

♦064 

41 

425) 2 333 

2125 


43®4) 20875 
17216 


43088) 365900 
344704 

430964) 2119600 


395744 

7876 

1566 Case 
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CASE III. 

Having the area of a circle, to find its diameter. 

RULE, 

Multiply, the fquare-root of the area by 1.12837, the pro 
du <3 will be the diameter. 

In the midft of a meadow, well ftored with grafs, 

I took juft an acre to tether my horfe: 

How long muft the cord be, that feeding all round. 

He may’nt graze lefs or more than this acre ©f ground. 


4840 fquare yards in an acre. 

4/4840 = 69.57 1 . 12*37 

36 X 75.96 


229)1240 

ubi 

&s) 79 °° 
6925 


13907) 97500 

97349 


677022 

101553 

5642 

790 


2)7S.5007 


39*- yds. length of thete- 
— therand horfe. 


The periphery of any circular figure may be found by mul- 
tiplying the fquare-root of the area by 3 * 5449 * _ . , 

Thus 69.57 x 3-5449 = 246 yards, 1 toot, 10- inches, 
the perimeter of the before-mentioned acre of land. 


CAS? IV. 

Any two Tides of a right-angled triangle being given, to 
jind the remaining fide. 

RULE. 

As the Square of the hypothenufe, or longeft fide of a 
right-angled triangle, is equal to the Turn of the fquares of 
the othe^two Tides ; conTequently the difference of thefquares 
of the hypothenufe, and of either of the other fides, is whe 
Square cf the remaining Tide. 

1. As I was walking out one day, 

Which happen’d on the firft of May ; 

e } a. 
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As luck would have it, I did Tpy 
A may pole raifed up on high ; 

T he which, at firft, me much furpriz’d. 

Not being before-hand advertiz’d 
Of fuch a ftrange uncommon fight ; 

I faid I would not ftir that night. 

Nor reft content, until I’d found 
Its height exact from off the ground : 

But when thefe words I juft had fpoke, 

A blaft of wind the May-pole broke; 

Whofe broken piece I found to bo 
Exadt in length yards fixty-three ; 

Which, by its fall, broke up a hole. 

Twice fifteen yards'from off the pole; 

But this being all that I can do. 

The May-pole now being broke in two 
Unequal parts, to aidafriend, 

Ye ladies pray an anfwer fend. Ladies Diarjh 

Firft 63 X 63 = 3969 
Alfo 30 X 30 = 900 

,1/3069 = 55*3985 piece {landings 
• , • 63+ 55.3985 = 1 18.3985 yards = 118 yards, 1 foot, 
inches, height of the pole. 


2. A caftle wall there was, whofe height was found 
To be an hundred feet from th’ top to th’ ground ; 
Againft the wall a ladder ftood upright, 

Of the fame length the caftle was in height 
A waggifh fellow did the ladder flide, 

(The bottom of it) ten feet from the fide. 

Now I would know how far the top did fall. 

By pulling out the ladder from the wall? 

100 X 100= 10000 
10 x 10 = ] °o 


s/ 9900=99.49874. 

• . • 100 — 99.49874 = .50125 = a very little more than 
6 inches. 


3. I want the length of a {hoar, that being to ftrut 11 feet 
from the upright of a building, will fupport a jamb 23 feet, 10 
inches from the ground? 
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11 x 11 = 1 2 1 

X 23.8^ = 568 02,/ 

% feet, inches. 

4/689.02,/ = 26 2.9918. .Q.E.F. 


4. The height of an elm, growing in the middle of a cir- 
cular ifland 30 feet in diameter, plumbs 53 feet; and' a line 
ftretched from the top of the tree, itraight to the outer edge 
of the water, 1 12 feet : what then is the breadth of the moat, 
fuppofing the land on either fide of the water to be level? 

112 X 1 1 2 = I2544 

53 X 53 = a8o 9 


^9735 = 98.666. 

••• 30-^2=15, and 98I — 15 = 83!, breadth of the 
moat required. 

5. Two (hips fet fail from the fame port, one of them goes 
due eaft 50 leagues, the other due north 84 ; how far are they 
afunder ? 

50 X 50 = 2500 
84 X 84 = 7056 

•/ 9556 = 97-75. or 97 * leagues. 

6. A line 27 yards long will exactly reach from the top of 
a fort, on the oppofite bank of a river, known to be 23 yards 
broad : the height of the wall is required. 

27 X 3 =81 feet, 23 x 3 =: 69 feet. 

81 X 81 = 6561 

69x69=4761 

1 800 = 42.426 = 42 feet, 5 inches. 

7. Suppofe a light-houfe built on the top of a rock ; the 
diftance between the place of obfervation, and that part of 
the rock level with the eye, and dire£fly under the building, 
is given 310 fathoms ; the diftance from the top of the rock 
to the place of obfervation, is 423 fathoms, ana from the top 
of the building 425 ; the height of the edifice is required. 

P 4 4*5 
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425x425 = 180625 
310X310= 96100 

i/84525 = 290.73187, light-houfe and rock* 
Alfo 423 x 423 = 178929 

— 96100 

^82829=287.80^27, rock. 

••• 290.73187 — 287.80027 = 2.9316= 17.59 feet. 

* E. F, the height ot the iight-houfe. 

8. A ladder 40 feet long may be fo planted, that it {hall 
reach a window 33 feet from the ground* on one fide the 
flreet * and without moving it at the foot, will do the fame 
by a window 21 feet high, on the other fide: the breadth of 
the ftreet is required. 

40x40=1600 
33><33 = ic89 

-v/511 =3 22.6 
21 X 21 = 411 

4/1159 = 3*°4 


Anfwer, 56.64 feet. Q. E. F. 

9. An ancient bath wa< found, of a triangular form, the 
fum of whofe three equal fides was 125 feet j the area of the 
bottom is required. 

, / 

3 ) 1 25 ( 41 .6, each fide. 

. 2) 4i.^(2o.»j, half the fide. 

Then 41 £ x 41.6 = 1736./11 
Alfo 20 . 8 # X 20.83= 434*027 . 

1302.084 = 36.084, perp. 
Then 41.^ x 36.084= 1503.5. 

2 )i503.5(= 75175 feet, the area required. 

10. The paving of a triangular court, at 18 d. per foot, 
Came to 100 1. the longeft of the three fides was 88 feet; 
what then was the fum of the other two equal fides i 

j8d» 
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i8d. r= .075l.) i oo.coo(i333 g feet, the area. 

V = 44 ) I 333 ( 3 , Q - 3 > perpend, 

44 X 44 = > 93 6 
3^x3^= 9 i8 -# 

*/ 2854 ./y = 53 425, either of the two 
• * 53*4 2 S X 2 = 106.85. feet, the aniwer. [equal fidcs, 

it,. I would plant 10 acres of hop-ground, which mud be 
done, either in the fquare order, or as the number 4 ftands 
on the dice, or in the quincunx order, as the number 5 $ the 
three neareft binds, in both cafes, mud be fet lineally juft 
6 feet afunder : how many plants more will be required for 
the laft order than for the firft, admitting the form of the plat 
to lay the mod advantageous for the plantation in either cafe l 

6 X 6 = 36 fquare feet each plant in the fquare order, 
3 X 3=9 

^27 = 5.19615 perpend. 

Alfo 6x5 19615 = 31.1769 feet, each in the quincunx 

In one acre are 43 ,66 fquare feet. order, 

10 X 43 S 60 ~ 435 ^ 00 

31.1769)435600(1^972 plants in the quincunx ? . 

36)4356^0(12100 plants in the fquare. J 0rdCr# 

Difference 1872. E. F. 


12. The quarry of glafs is 3 1 inches on every fide, and 
jts much crofs the middle, coft 1 d. ; the fquare is 5^ inches 
by 3:, and coft d. ; what Will be faved, glazing icoo feet, 
the cheapeft of the two ways, fuppofe the leading of the 
lights be nearly equal in either kind of work? 

w» 

3-75 X 3.75 = 14.0625 
1.875x1.875= 3 515625 


\/ '0.546875 — 3.2476 perpend. 

ir^ 7 X 6 3 x 5 3 = , ^ 5 , 78; !-»r^i^, 

1000 x 144= 144000 fquare inches. 

18.375 )i440C0 000 (7836.7 fquares. 

|2. 1785)144000. ooco( 11824 quarries. 


7 8 3-7 
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r\ 11824 

— a. 

io 985 4 

, ' ' 

49 5 4 coft in quarries, 

49 1. 5s. 4d. — 48 1. 19s. 7d. = 5$. gd. advan- 
tage in fquares. 

13. A fummer-houfe is a cube of 10 feet in the clear, the 
cornice of which proje&s juft 15 inches on a fide, and being 
of timber and ftucco, the fides are 6 inches thick, fo that the 
whole front of the roof, from out to out, is 131 feet. This 
is hipped from each of the corners to the center, and being 
truly pediment pitch, itraifes | of the front, or three feet ; I 
would, by the help of thefe dimenfions, meafure the flating, 
without venturing to climb for more, and compute the coft 
^t3^d. per fquare foot. 

Firft 10+ 2 l+ 1 = 13! = whole breadth. 

Then — X i — 3 feet, th e r ‘f e r0 °f* 

2 

2) 13.5 (6.75— half the breadth. 

Alfo 6.75 x 6 75 = 45 - 5 62 5 
3 X 3 =9 


i 7836.7 

— d. 

r* 979 7 

£ 48 19 7 coft in fquares. 


' ^5+562 = 7-38664. 

Then 13.5 X ax 7.38664 = i 99 - 4393 > arca ofthe roof - 

•s , o| I 99 4393 


2.49274 

4-1545 


£ 2.900 ‘9 = 2 1. 18 S. 2d. the'anfwer. 


14. There arc two columns in the ruins of Perfepolis left 
Handing upright \ one is 64 feet above the plane, the other 50. 
between thefe, in a right line, ftands an ancient ftatue, the 
head whereof is 97, feet from the fummit of the higher, and 
86 feet from the top of the lower column ; and the center of 
the figure’s bafe juft 76 feet from the foot of that column. 
By thefe notices the diftance of the top of the columns may 
jje, by numbers, eafily found. 
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Fir ft 86 x 86 — 7396 
All'o 76 X 76 = 5 7 v 6 

■1/1620 

— 40.24922. 

Then 50 

— 4;. 24922 


& 







70 


9.75078, height of the ffatue. 
Alfo 64 — Q-750/8 — 54.24022. 
Again, 97 X 97 • • • = 94 r 9 

54.24922X54.24922= 2942.97787 


a / 6^(6 02213 = 80.4121. 
IB0.4121 + 76 = 156.4121, d iff a nee of the columns. 

64 — 50 =44, difference of their heights. 

156.4121 X 156.4121 = 24464.745 
. 14X 14 . . = 196 

^24660.745 = 157. Q. E. F. 

But if 'the ftatue be an enormous Colofius, higher than 
the tow®rs, the work will be thus : 


Firft 86 x 86 = 7396 
Alfo 76X76=5776 


^1620 

zz 40.24922 
Then 504*40.24922, 
height of the ffatue =: 









T1 


O 

*0 


90.24922. 

And 90.24922 — 64 = 26. 24922, higher than the other 
column. • 

Again 97 X 97 = 94 9 0 

Alfo 26.24922X26.24*22 = 689.0583 


^8719.9417 = 93.3806 

t . • 76 H- 93.3806 = 169.3806, diftance of the columns* 
Alfo 64 — 50 ' = 14, difference of their altitudes, 

daftly 169.3806 X 169.3806=28689.7944316 
' 14 X 14 = * 9 6 ' 


^28885.7944316 


= 160.958, 
Q.E.F. 

15. The 
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15. The femi-diameter of the earth being 3984*58 miles, 
and the perpendicular height of a mountain three miles ; how 
far, will it be feen at lea, or on plain ground, fuppofing the eye 
of the fpeftator to be on the furface of the ground or water ? 

3984 58 femidiameter. 

3 height. 

3987-58 x 3987.58 = I 59°°794 2 5 6 + 

3984.58 x 3984.58 = 15876877.7764' 

^23916.4800= 154.64 miles. 

Qj E. F* 


CASE V. 


Given three fidesof a triangle, to find the area. 


RULE. 

From half the fum of the three fides, fubtrafl each fide fe- 
verally ; let the half fum, and the three differences, be mul- 
tiplied continually ; the fquare root of the product will be the 
area required. 

1. Having a fifh-pond of a triangular form, whole three 
fides meafure 400 yards, 348, and 312; what quantity pf 
ground does it cover ? 

Firft400 + 348 + 312 = .iobo. 

Alfo 1 ^? = 530 yards, half the fum of the three fides*. 

And 530 — 400 = 130 7 

530 — 348 = 182 > differences. 

53 ° — 3 12 = 2J 8 ' 

Alfo 530 X 13c x 182 X 218 = 2733676400. 
^2733676400 = 52284 571338 iquare yards. 
4840)52284.571338 (10.8026 = 10 a. 3r. 8 p. Q^E. F. 

2. A field of a triangular form, whofe fides are 380, 420, 
and 765 yards, lets for 55s. per acre; how much does tho 
whole bring in per annum i 

Firft 3?o 4 - 420 + 765 = 1565. 

Alfo — 782.5 yards, half the fum of the three fides. 

And 782.5 — 380 = 402 5 j 

782.5 — 420 = 362.5 t differences. 

782.5 — 765 = 6r 5 J 

Alfo 782 5 X 402.5 x 302.5 x 67 5 = 1998003710.9375. 

</ 1998003710.9375 = 44699 034 fquare yards. 

4840) 44600.024 (0.2374 = 9 acres, 38 perches. 

Anfvvcr, 25 1. U -id; per annpn. ^ SJSgTt 
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SECT. III. 

To extract the Cube Root. 


* 


RULE I. 

H AVI N G pointed the given refolvend into periods 
of three figures, as before dire£ted, 

Seek the greateft cube in the left-hand period ; write’the 
root in the quotient, and thecube under the period ; which fub- 
traft, and to the remainder bring down the next period y 
call this a new refolvend, under which draw a line. 

2. Under this refolvend write the triple fquare of the 
root, fo that the units in the latter Hand under the place of 
hundreds in the former ; and under the faid triple fquare 
write the triple root, removed one place to the right; the 
fum of thefe is the divifo-, under which draw a line. 

3. Seek how oft this divifor may be had in the new re- 
folvend (its right-hand place excepted) and write the refult 
in the quotient. 

4. Under the divifor write the product of the triple fquare 
of the root by the laft quotient figure, fetting down the units 

f )lace of this line under that of tens to the divifor; under this 
ine write the product of the triple root by the fquare 
of the laft quotient figure ; let this line be removed one place 
beyond the right in the former ; and under this line, remoyed 
one place forward 10 the right, write down the cube of the 
laft quotient figure, the fum of thefe three lines pall the fub- 
trahend, under which draw a line. 

5. Subtraft the fubtrahend from the new refolvend ; to 
this remainder bring down the next period for another refol- 
vend ; the divifor muft be the triple fquare of the quotient # 
added to the triple thereof, &c. as before directed 


Extra St 
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Extract the cube-root of 122615327232. 

122615327232(4968 * 

64 

586*5 new refol vend. 

48 triple fquare of 4. 

12 triple of 4. 

492 divifor. 

43 2 
97 2 
729 _ 

53649 fubtrahend. 

4966327 refolvend. 

7203 triple fquare of 49. 

147 triple of 49. 

72177 divifor. 

43218 triple fquare of 49 X 6. 

5292 triple of 49 X fquare of 6. 

216 cube of 6. 


4374936 fubtrahend. 

591391232 refolvend. 

738048 triple fquare of 496, 

1488 triple of 496. 

7381968 divifor. 

59:4384 triple fquare of 496 X 8; 

95232 triple of 496 X fquare of 8- 
512 cube of 8. 

591301232 fubtrahend 2 laft refolvend ; fo that 
Y 4968 is th£ true cube root of 122615327232. 

I R 
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RULE IL 

1. The refolvend being pointed into proper periods, find 
the neareft lefs root of the figures of the firft pundluation on 
the left-hand ; fubtradi its cube from the number given ; to 
the remainder annex the next figure for a new refolvend. 

2. Take 7 of the refolvend for a dividend. 

3. And for a divifor take the fquare of the root added to 
half the root (or rather added to the produdl of the root, and 
the next quotient figure, leaving out the laft figure of the pro- 
duft.) 

4. Divide the faid dividend by that divifor, the quotient is 
the fecond figure of the root. 

5. Begin the operation a-new ; viz. cube the two figures 
of the root, and fubtradf the cube from the given number, 
annexing another figure for the refolvend. . 

. 6. Take the third part of the refolvend for a dividend, and 
the fquare of the root added to half the root (or rather added 
to the product of the root and the next quotient figure, ftrik- 
ing off the laft figure of the product) for a divifor. 

7. The divifion gives another figure of tne root; but the 
divifion is to be continued on to two figures, by the contrac- 
tion in divifion of decimals, or otherwise. 

8. Repeating the operation with four figures in the root, 
vou will get four more by a new divifion, which gives eight 
figures in the root; and from 8 to 16, he. always double. 

9. Note, when the cube exceeds the number given, a lefs 
figure muft be writ in the quotient; and obferve every divi- 
fion gives one figure, and the reft are found by continuing 
the divifion, and dropping a figure of the divifor every time. 

10. If after all the periods, both in who’e numbers arid de- 
cimals, are brought down, the extraction may be continued as 
far as you pleafe, by ftill adding ternaries of cyphers. At laft 
cut off as many places of whole numbers as there are points in 
whole numbers, and the like for decimals. 

11. If you defirc the laft quotient to go true to more places 
of figures, add half the laft quotient to the laft root, and 
fquare the fum for a divifor, and divide over again. 


Extract 
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EVOLUTION. 

Extras the root out of 92398647506217, 

• • • • 

92398647506217(45 

64 

• 16 fqtiare. 

3)283 64 cube. 

j6 ? 94- Cs 4x5 = 20. 

4-2)90 

^8)~T 

92393 

91125 


3)12736 fquare of 45= 2025. 

2025) 4245 (208 cube =91125. 

9 4068 45x2=90. 

2034) 177 root 45208 in whole numbers* 
•• 163 its fquare 2043763264, 

cube 92394449638912. 

14 

92398647506217 4S 2c8 

9 2 344449 6 389 12 6 


3)41978 67305 o 271248 

2643763264) 1 399289.1 01.6 (68465392 
4- 27124 12262742328 

— " ■ —100145208.6846?. 

2049760388) 1730148688 
1635032310 


9511^378 


rule nr. 

t. After the given refolvend is truly pointed, feek the 
greateft cube in the left-hand period ; write the root in the 
quotient; fubtraft the cube from the period, as direaed in 
the other rule ; and to the remainder bring down all the re- 
maining periods in the given number, for a neyv refolvend. 

2. To 
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2. To the root (or quotient) annex as many cyphers as 
there are remaining periods ; multiply this by 2 i bv this 
produft d.v.de the refolvend, and point the Quotient into 
penods of two places (beginning at units) obferving that 

down »rS“ ■ h “ the,e we ". br ° u S ht 

3 M ake the root (found in the firft period of the given 
numbers) a divifor 5 fee how often it may be had in the 
left-hand period of the quotient (excepting the place uyder 
the point) and the figure refulting write in the quotient (to 
the iight-hand of the root firft found) and on the right of 
the divifor; multiply this increafed divifor by the laff quo- 
t lent figure; to the remainder bring down the next period : 
divide this by the laft divifor. v , 

Extras the cube root of 8302348000000. 

* • • • • v 
8302348000000 
' 8 

6,0000) 30234800,0000 
202) 5039 1 33 ( 024 
404 2000 


2024)9991 

8096 


2024 


The cube of 2024 =829 1469824 

8302348000000) 20240 X 3 = 60720, divifor. 
8291469824 

6072,0) 1087817600,0 (179153,42556 

20248) 179153-425560 (8.8479 
161984 


20248.8) 1716942 
1619904 


20248.84) 9703855 
8099536 


20240 

-j- 8.8479 

20248.8479; root. Q.E.F. 


20248.847) 160431960 
141741929 

18690031 


Qw 


rule 
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RULE IV. 

Divide the given refolvend by three times the fuppofed 
root, and from the quotient fubtraft one-twelfth of the fquare 
of the fuppofed root ; the fquare root of the remainder, added 
to half tlfe fuppofed root, will give the true root required. 

What is the cube root of 146708.483 ? 

Suppofe the root 50. 

Then 50 X 3 = 150) i 467 o8 *+ 8 3 ( 97 8 8 5 6 5 
50 x 50 = 2500 ; alfo 12) 2500 (208.3333 

770.5232 


^770.5232 = 27.7 

2) 50 ( = 25, half the fuppofed root.' 


52.7, the root. 


But for greater exa&nefs I proceed to another operation. 

Thus, 52.7 X 3 = 158.1) 146708483 (927 94739 
52.7 X 52.7 = 2777.29 . . . 12) 2777.29 (231.44083 

696.50656 

4^696.50656 = 26.39141 " 

2)52.7 ( 26.35 


• . • 52.74141, the root more exa&. 


Extra# the cube root of 2. 
1 X 3 = 3) 2.0 (.660 
1 x land 12) i.o(.o 83 

✓.5833 (-7 -5 8 * 

2) 10 (.5 


1.2, root. 

By a fecond operation 1.2X3= 3.6) 2.00 
1.2X1.2 = 144 12) I.44 (.12 

•/ 4355 (*^59 

2) 1.200 (.6.. .435 


1.259, root. 

_ By 
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By a third operation 1.259x3== 3777)2.000 (.5295207866. 
1.259x1.259 = 1.585081.. . 12^.585081 (.1320900833 

♦ /> .39743°7 0 33, = -63042113 r 

2) 1.259 ( *6295 .3974327033 


1.25992113, the root. QtE.F. 

What is the cube root of .0001357 ? 

Suppofed root .05. 

.05 X 3= .15) .0001357 (.00094^6 

.05 x 05 = 0025, and 12) 0025 ( .000208 z 

4/.000738J (.027 .000738* 

2) -05 (.025 

.052 root, which by involution I find too 
I take .051 for the fuppofed root. much. 

.051 X 3 = .153) .000x357 (.00088751 
.051 x 051 = .002601, and 12) .002601 ( 00021758 • 

.00066993 

^00066993 = .62588 
2) .051 ( .0255 


.05138 root. v 

Then .05138 X 3 = .15414). 000x35700 (.0908803685 
.05138 X .05138 = .0026399044 

12) .0026399044 (.0002199926 


.0006603765 


V ' .0006603765 = .02569779 
= .02569 


.05138779, the root. E. F. 


What is the cube root of 13^. t 
In decimals f3§-=x3.^ 

Suppofed root 2X3 = 6) 13.6 (2.2,7 
2x2=4; alfo 12) 4.0 (0.3s 

. V^-9* 
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>f 1.9*! = 1.39 
l = 1.00 V 


. 2*39* root - 

2.39x3 =7 <I 7) * 3*60 ( r. 90609019 
2.39 x 2.39 =5.71211 and = 0.47600833 

^1.43008186 = 1. 19515 


2.3908, 

root. 

2.3908 X 3 = 7.1724) 13.666^(1.9054454125 

2.3908 X 2.3908 = 5.71592464 

12 ) 5.71592464 (0.4763270533 

1.4291183592 

^1^.291183592 = 1.195457397 
2)2.3908 = 1.1954 

2.390857397, the root. Q. E. F, 

The fecond. method of extra&ing the cube root is that 
ufed by that great mathematician Mr. Emerfon, in his treatifc 
•of arithmetic, and doubles the figures in the root at each ope- 
ration. 

The third is the method Mr. J. Robertfon, F. R. S. ufea 
in his menfuration, by which each operation triples the fi- 
gures in the root. 

But the fourth and laft I take to be the eafieft, as the ope- 
rations are performed by eafy divifions, and an extradiion of 
the fquare root. 

N. B. This method only doubles the figures in the root at' 
each operation. 

\ SECT rv. 

Some Uses of the Cube -root. 

T HE cube-root is of very great ufe in mathematics, but I 
-*■ £hall only exhibit a few cafes. 

CASE 
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CASE I. 

To find the fide of a cube that fhall be equal in folidity to 
any given folid, as a globe, cylinder, prifin,cone, &c. 


’RULE. 


ExtraQ the cube root of the folid content of the given 
body, which will be the fide of a cube of an equal folidity. 

Suppofe a cheft, whofe length is 4 feet 7 inches, breadth 
2 feet 3 inches, and depth r-foot 9 inches* required the fide 
of a cube of equal folidity ? 

F. I. 


Length 4 
Breadth 2 


^—27} inches * 


385 

no 


• 1485 
Depth 1 9 = 21 

1485 

2970 

31185 (olid inches. 

30 X 3= 90) 31185(346.5 271.5(16.4 

30X30=900.12)900(75 1 



271.5 26) 17 1 

*56 

3H) *550 


31.4, root. 

For a feeond operation, 31.4x3=94.2)31185(331.05106 
31.4 X3r.4 =985.96 . , . J2) 985.96 ( 82.16333 

248.88773 (15.7762 248.88773 

2)3i4 (i5»7 

31.4762, fide of the cube required. 

Q~3 CASE 
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EVOLUTION. 

CASE II. 

, Having the dimenfions of any folid body, to find thofe of 
a fimilar folid, any number of times, greater, or lefs than the 
folid given, 

RULE. 

Multiply the cube of each of the given dimenfionS by the 
difference between the foh’d given, and that required, if 
greater (or divide by the difference, if lefs) than the folid 
given ; then extra# the cube root of each product or quotient, 
which will be the dimenfions of the folid required. 

6 

Suppofe the length of a {hip’s keel be 125 feet, the breadth 
of the midfhip beam 25 feet, and the depth of the hold 15 
feet ; I demand the dimenfions of another fhip, of the fame 
form, that fhall carry three times the burthen ? 

125X125x125X3 = 5859375 

25 x 25X * 5 * 3 = 46875 

15X 15X 15x3= *10125 
V5 8 59375= 180.28, keel. 

^46875 = 36.05, midfhip beam. 

3 */ioi2 5 = 21.6, depth in the hold. 

Or fuppofe the fhip was to be but of half the burthen of 
that whofe dimenfions are given as above. 


Alfo 

And 


J 


Q. E. F. 


I 25 X 125 X 125 _ 

976562.5 

2 

25 X. 25 X 2<J 

2 ' 

7812.5 

15 X 15 X <s _ 

2 

1687.5 

• . * V976562.5 = 

99.202 

Alfo 3 ^/ 7812.5^ = 

19.8+ 

And 1687.5*= 

n.906 

CASE 

in. 


Having the dimenfions and capacity of a folid, to find the 
dimenfions of a fimilar folid of a different capacity, 

RULE. 

Divide the cube of the dimenfions given, multiplied into 
the capacity of the vefiel or body required j the cube root of 
the quotient will be the refult. 

H If 
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If a (hip of 100 tuns be 44 feet long at the keel, of what 
length lhall the keel of that Ihip be, whofe burthen is 220 
tuns ? . 

Firft 44 X 44 X 44 X 220 = 18740480 
' 100)18740480(187404.8 
5^/187404.8 = 57.22592, the anfwer required. 

CASE IV. 

Between two given numbers, to find two mean propor- 
tionals, 

RULE. 

Multiply the lefs extreme by the cube-root of the quotient 
of the greater extreme, divided by the lefs ; the product is the 
Jeaft of the two mean proportionals, which multiplied by the 
/aid cube root gives the greater mean fought. 

Find two mean proportionals between 7 and 153 / 9 * 

7) *5379 ( 2I 97 

11x3=33)2197(66.575 

12) 12 1 ( 10.083 


^56.492 = 7.5 
' SS 

13. cube root. 


•.* 7X 13= 91, firft 

and 91 X 13 = 1183, fecond 
For as 7 : 91 : : 


j. mean proper. Q; E. F. 
1x83 : 15379. 


S E C T. V. 

To extrail the Biquadrate Root. 

RULE. 

E XTRACT the fquare-root of the given refolvend, and 
1 the fquare root of that hrlt root will be tne b; quad rat? 
foot required. 

O4 Extrait 
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Extra# the biquadrate root of 33481581214913441. 


3348158x224913441 (182979729 ( 13752, biquadrate 
1 1 root required.' 


28)234 23 ) 82 

224 69 

362) 1081 265) *397 

72+ * 3 2 5 


-3649) 3575 s 

32841 


2702)7297 

5404 


36587)291712 

256109 


27047)189329 

189329 


365949)3560324 

3293541 


3659587)26678391 

25617109 


& c. 



SECT. VI. 

To extract the Sursolid Root. 

RULE. 

H AVING pointed the given refolvend into periods of 
five figures, feek fuch a furfolid number in the table of 
powers, (or otherwife) as comes neareft to the firft period of 
the refolvend, whether greater or lefs ; and call the refpec- 
tive root, either more than jirft, or lefs than juft, as it falls 
out ; annexing fo many cyphers to it as there are remaining 
periods of whole numbers in the refolvend. 

2. Find the difference between the refolvend and the fur- 
folid number, fo taken, by fubtra&ing the lefs from the 
greater. 

3. Find the cube of the forefaid furfolid root, with its 
annexed cyphers, which alfo may be done by the table qf 
powers, and multiply that cube into five, the index of the 
furfolid, and divide the difference between the refolvend and 

the 
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the furfolid number by that prodiidt; by which it will bede- 
preffed to a fquare, and when pointed into periods of two 
figures each, call it the new refolvend. 

4. Make the firft root without cyphers a divifor, enquiring 
how often it may be found in the firft period of the new rd- 
folvend ; with this confederation, if the root, now a divifor, 
be lefs than juft, annex twice the quotient figure to it ; but if 
more than juft, fubtra£t twice the quotient figure from a cy- 
pher, either annexed, or fuppofed to be annexed, to that di- 
vifor, or root, multiplying it, fo increafed or diminilhed, with 
the faid quotient figure ; fetting down the units place of the 
producl under the pointed figure of that period, fubtra&ing it 
as in divifion. 

Extraft the furfolid root of 307682821106715625 
• • • • 
307682821106715625 (3 
243 

64682821106715625 
3000 cubed z= 270000c 0000 
27000000000X5= 135000000000, divifor 
* *35000000060) 64682821106715625 (479132 

3) 479*32(14 

r|-lX2 = 2 32 

32) 1591 3000 

-J- 4X2 = 8 1312 140 


3*4° 

By a fecond operation. ' 
307682821 1067 1 5625 
3140 ©• 5=305244776182400000 

2438044924315625 
314 ©• 3 = 30959144000 
5 

I 547957 aoooo > divifor. 


*5479572°° 00 ) 243 8o 449H3 I 5 6 25 ( *575° 


314 ) 1575° (5 

Firft root 3140 


5x2= 10 15750 

+ 5 


3150 9 

True root 3145 

_ Ext rad 
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Extrait the furfolid root o( <)■](> 37 39602796302988. 
1024 

, # • • • • 
976379602989O7396027963O2988 1 

4762O397OIO926O3972O3697OI2 
400000 ©- 3 = 64000000000000000 
5 

320000000000000000 
32)47620397010 ( 1488137406 
4 co) 1488 1 3740 6 (037 
*— 06 1182 400000 

— — — 037 

394 ) 29613 7 — 

— 14 27482 396300, root. 


But I only take 396 for a fecond operation, which I find 
hy involution to be lefs than juft. 

9763796029890739602796302988 
396^ 5 = 9738138110976000000000000000 

23657918814739662796302988 
369000^ 3 = 62099136000000000 
62099136)2365791881479602,7963 (38970160.5871 
396000 ) 38970160.5871 (098.3889 
18 356562 . 


39612 

332206O 

16 

3169O88 

396136 

15297258 

6 

11884098 ' 

3961366 

341316071 

16 

316909408 


39613676 34406663 

31690941 


3715722 

396000 

098.3889 

396098.3889, the root fought. 


SECT. 
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SECT. VII. 

To ExtraSl the Root of the Soy are Cubed ; or > 
Sixth Power. 

RULE. 

E XTRACT the fquare root of the given refolvendj then 
extract the cube root of that fquare root, which will be 
the root of the fixth power required. 

Or you may firft extract the cube root of the refolvend, 
and then the fquare root of that cube root, and that will be 
the root required. 

Extrait the fixth power of 435728381009267809889764416 

t 

43572838 i °°92678°98897644i6 (20874107909304. 

4 I find by pointing the fquare root 

into periods of three figures each, 
that there will be five figures in 
whole numbers in the root of the 
fixth power. 


41748207) 330199267 
292237449 


4° 8 ) 3572 
3264 

4167) 30883 
29169 


4*74+) *7*481 

lbbq-jb 


417481) 450500 

' 4»748 i 


&c. 

• • • f f 

2000 x 3 = 60000 ) 20874x0790 9304 (347901798 
12)400000000 ( 33333333 

314568465 

f * * * * — 1 

314568465(17600 

10000 


27600, which by involution I find too much, 
therefore take 275. 27500 
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27500 X 3 = 82500) 20874107909304 (253019489 
275 x 275 = 75625 . . 12 ) 756250000 ( 63020833 

J 89998656 

189998656(13784 

I 2) 275 (1375 

23) 89 27534, true root of die fixth power, 

267)2099 

1869 

2748) 23086 
21984 

27564)110256 

110256 



SECT. VIII. 

To Extra ft the Root of the Second Sursolid, or 
Seventh Power. 

RULE. 

XTAVING pointed the refolvend into periods of feven fi- 
JLl g ures » feek out fuch a number of the feventh power, 
by the table, as comes neareft to the firft period of the refol- 
vend, whether greater or lefs, calling its root jnore than juft, 
or lefs than juft, annexing a proper number of cyphers. 

2. Find the difference between the refolvend, and that num- 
ber 9f the feventh power, by fubtraaing the lefs from the 
greater. 

3. Find the furfolid, or fifth poWer of that root, with its 
annexed cyphers, by the table of powers j and multiply that 
furfolid number into feven, the index of the refolvend. 

4. Make that produft a divifor x by which the forefaid dif- 
ference muft be divided } fo that it may be depreffed to a 
jquare, and pointed as fuch. 

5. Make the firft root, without cyphers, a divifor, work- 
ing with it and the new refolvend, as in the furfolid ; only 

here ‘ 
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Jicre you muft increafe or diminifh the divifor with thrice the 
quotient figure.* 

Extraft the 7th power of 3448771 74673075 1 3 1 82492153-94673. 

344877 I 74673°75 I 3 I 82492153794673 

3 ©-7 = 2187 


12617717467307513182492153794673 
Firft root 30000 ©- 5.= 24300000000000000000000 
243, &c. X7 = 1 701 00000000000000000000 
ContraSed 1701) 126177174673(74178233 

3) 74178233(20 

+ 2x3=6 72 30000 

20 4 

360) 21782 • . 

32000 

Second operation. — , 

344877 1 74673°75 1 3 1 82492 1 53794673 
32^7 = 34359738368 


1 1 27979=993075 1 3 1 82492 153794673 

32^5 = 335544.32, which x 7 = 234881024 
234881024; 1 279790993075 1 3 (544868 
320)544868(017 
+ 1X3=3 3203 


3203)224568 
+ 7 X 3 = 21 224357 

32051 211 


32000 

+ 017 


32017, true root. 



SECT. IX. 


To Extraft the Root of the Biquadrate Squared,^ 
Eighth Power. 

RULE. 

E XTRACT the fquarc root of the given refol vend, 
which will reduce it to a biquadrate number, which 
call a new refol vend ; the fquare root of which will be 2 

fquarc 
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fquare number j of which extrad the fquare root, which 
root will be the refult required. 

Let i I 2 I o i 628 I 32047623624649794246048 1 be the given 
refolvend, whereof the root of the eighth power is to be ex- 
traded. 

1 1 2 1 0 1 628 1 3204762 3624649794246048 1 
9 (334815 81224913441, biquad, refol. 

63)221 Then J 33481581224913441 = 182979729 
i $9 _ ••• ^182979729= 13527, root 

664)3201 of the eighth power. Q. E. F. 

2656 

6688)54562 

53504 

66961)105881 

66961 

669625)3892032 

3348*25 

6696308)54390704 

53570464 

66963161) 82024076 
66963161 

669631622)150609 1 5 23 
1330263244 

6696316242; 1 6682827962 3 

*3392632484 V 

66963162444)329219547846 

267852649776 

669631624489)6x16689807049 

602668 4620401 

6696316244981) 9000518664879 
6696316244981 

66963162449823)230420241989842 

200889487349469 

669631624498264)2953075464037346 

2678526497993056 

66963 I 6244982684)27454896604429004 
26785264979930736 
66963 16244982688 i )66g63 1 624498628 1 
6696316244986281 

© SECT. 
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SECT. X. 


23 g 


To Extras the Root of the Cube cubed, or 
Ninth Power. 

RULE. 

E XTRACT the cube root of the given refolvend, and 
the refult will be a cubic refolvend j of which extract 
the cube-root alfo, which will be the root of the ninth power 
required. 

Let 976379602989073960279630298890 be the refolvend 
given, out of which the root of the ninth power is to be 
extracted. 

99 x 3 = 297) 976379602989073960279 

99 32 * 74734' °7 

12)9805(8170833333 

891 

891 -^247039007740=4970000000 


9805 


^=495 


Again, 


Root 9920000000 


9920 X 3= 29760) 976379602989073960279630 

9920 ©• 2 = 9840640 (3280845440151 

- 3 4 ° t 6 - 4 - — 820053333333 

2460792106818 
J 24607921068180= 4960637000 

• ai = 496 


And, 


Root 9920637000 


9920637 X 9920637 = 98419038485769000000 

x 3 


29761911)97637960298907396027963028890 

(32806347784558389421.99 
12) 98419038485769 ( 8201586540480750000 

24604761244077639421.99 

4/24604761244077639421.99= 49 6 ° 3 ' 8663.56 1 6 

991 ? — =49603185 

Cube root required 9920637163.5616, or new 

■ ' '■> ■■ ■ « refolv. 

Thea 
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Then, 

2100 X 3 = 6300) 9920637163.5616(1574543.99 
2100x2100=4410000. i2)44ioooo( 367666.66 

1206877 = 1098 
l—l = 105a 

Root 2148 in whole numbers. 

Again, 

2148 X H48 = 4 6 * 39°4 

2148 X 3 = 6444) 9920637163.5616 (i 5395 » 5 * 3 8 85 
12) 4613904 ( 384492 

11550233885 

^1155023.3885 = 1074.7201 
±J-±* = IO74. 

The root'of the 9th power 2148.7201. Q^E. F. 

Thus have I endeavoured to make plain the method of ex- 
tra£ling the root of all the powers, whofe index is anynum* 
fccr not exceeding the nine digits, which by a little confider- 
ation may be extended to {fill higher powers. I now conclude 
this chapter with the following method propofed by Mr. Hal- 
liday and others, viz. 

S E C T. XI. 

T O multiply feveral figures by feveral, and the produdt 
to le produced in one line only. 

RULE. 

Multiply the units of the multiplicand by the units of 
the multiplier, fetting down the units of the produft, and 
carry the tens j next multiply the tens in the multiplicand by 
the units of the multiplier, to which add the product of the 
units of the multiplicand, multiplied by the tens in themuN 
tiplier, and the tens carried ; then multiply the hundreds in 
the multiplicand by the units of the multiplier, adding the 
produfl: of the tens in the multiplicand multiplied by the 
tens in the multiplier, and the units of the multiplicand by 
the hundreds in the multiplier ; and fo proceed till you 

have 
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have multiplied the multiplicand all through, by every figure 
in the' multiplier. 

321432 

213213 

6S533481016 

Explanation. 

Firft, 3 X 2 =± 6 ; fecondly, 3X3 + 7 x 2 =? Ii, /. e . i 
and carry 1. 

Thirdly, 3x4+2X2+1*3+1 = 20, that is 0 and 
go 2. . 

Fourthly, 3x1 +3X2 + 1 X4 + 2X3+ 2 = 21, i.e. 
i and go 2. 

Fifthly, 3x2 +1x2 + 1 x 1 + 3x3’ + 2x4 +- 2 — 
2o, ue . 8 and go 2. 

Sixthly, 3 X 3 + 2 X 2 +iX 2 +iX 3 + 2Xi+3X4 

+ 2 = 34> *• e - 4' an d g° 3 - 

Seventhly, 1X3 + 2X3 + 2X2 + 1x4 + 3X1 + 33 
23, i. e. 3 and go 2. 

Eighthly,2X3 + 2X4+ ix 1 + 3 x 2 + 2 3 23, i. t. 
3 and go 2. 

Ninthly, 3 x3 + 2 X t + 1x2= 15, i.e. 5 and go I. 

Tertthljr, 3 + 2 X 2 + 1 = 8, to fet down. 

Laftly, 2X33 6, which iinifhes the work. 


35234 

52424 


187107216 


Firft, 4x4 = j 6 that is 6 and go j. 

3 x 4 + 4x2 + - 1 — 2r, that is, 1 and go 2. 

2 x 4 + 3x2 + 4x4 + 2 3= 32, i. e. 2 and go 3. 

and go 4. ^ 3 47 7 

y 4+ 5x2 + 2X4 + 3X2 +4x5 + 4 = 60. 
3 ^ 2 + 5 x 4 + 2 X 2 + 3 X 5+6 = 5t. 

3X4 + 5X2 + 2X5 + 5 = 37. 

R 3x2 
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3X2+5 X 5 + 3 = 34» 
taftly ,3 x 5 + 3 = l8 - 

Mr. Halliday fays, that this is not only performed very ex- 
peditioufly in frnall figures, but alfo in great figures may be 
done readily enough by any perfon who can add one number 
to another, not exceeding 8i ; but I for my part think it a 
hazardous puzzling operation, and only fit for the practice 
of another Jedidiah Buxton. 


END OF THE FIRST BOOK, 
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Arithmetical Collections 

AND 

IMPROVEMENTS. 


BOOK I, 

Containing ProEor? ion, with its Use $ alfo the UsE 
of the Rules of Practice, in various branched 
of Merchandize and Trade. 


CHAPTER I. 

P R OP ORTION DISJUNCT; 

CALLED THE 

GOLDEN RULEj or, RULE of THREE. 

P ROPORTION Disjunct, or the Golden Rule, are 
either direct or reciprocal, called Inverfe, and thofe are 
both tingle and compound. 


SEC T. I. 

DIRECT PROPORTION. 

D IRECT proportion is when of four numbers the firft 
beareth the fame ratio, or proportion to the fecond, as 
the third doth to the fourth ; as in thefe : 

5 ‘ 35 * 1 ■ i*9 5 6r ’ 6 5 : *3-*-: *° : 4* 

By ratio is here meant the common multiplier or divifor ; 
and it Ihews the habitude or relation one number hath to 
another, viz. whether it be double, triple, quadruple, &c 
io that proportionality is a fimilitudp of ratios. 

. R a That 
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That is, the greater or lefs the fecond term is in refpqft to 
the firft, the greater or lefs will the fourth be in refpeft to the 
third. 

Thus the ratio or common multiplier is 7 in the firft four 
proportional numbers. Viz, 35 ; the fecond term in the pro- 
portion is 7 times greater than 5, the firft term; fo is 119, 
the fourth term, 7 times greater than 17, the third term. 

Alfo 5, is the ratio or common divifor in the fecond four 
proportional numbers; for 13, the fecond term in the pro- 
portion, is 5 times lefs than 65, the firft term ; fo is 4, the 
fourth term, 5 times lefs than 20, the third term. 

If four numbers are ih direct proportion, the produ£ of 
the two extremes will always be equal to the produft of the 
two means, viz. 5 x 1 19 = 35 X 1 7, each being equal to 595, 
and 65 X 4= 13 X 120 ±= 260. 

If four numbers are proportional, they will alfo be fo in 
alternation, inverfion, compofition, fubtradion, converfion, 
and mixtly. Euclid 5. Def. 12, 13, 1 4, 15, 16. 

That is, if 65 : 13 : : 20 : 4 be in direfl: proportion# 

Then 65 : 20 : : 13 : 4 alternate. 

And 13 : 65 :: 4 : 20 inverted. 

Alfo 65 -f- 13 : 13 :: 20+4 • 4 compounded. 

Or 65 + 20 : 20 : : 13+4: 4 alternately compound. 

Again, 65 — 13 : 13 : : 20 — 4 : 4 lubtraCied. , 

Or 65 — 20 : 20 :: 13—4 : 4 alternately fubtraCted. 

And 65 : 13 + 65 :: 20 : 4 +20 converted. 

Laftly, 65 + 13 : 65 — 13 : : 20+4 : 20 — 4 mixtly. 

When three numbers are given, and a fourth proportional 
is required, in’ order to ftate the queftion right, obferve the 
following directions, viz. 

Firft, That always two of the three given terms are only 
fuppofed, and affign or limit the ratio or proportion ; the 
third moves the quenion, and the fourth gives the anfwer. 

Secondly, the term which moves the queftion, hath gene- 
rally fome of thefe words before it, viz. What will ? Hoy? 
many? How” long ? How far? Or how much? &c. 

Thirdly, Thai the firft term in the fuppofition be of the 
fame kind and denomination with that term which moves 
the queftion, and the term fought will be of the fame kind and 
denomination , with the fecond term in the fuppofition. 

All queftions thus prepared may be anfwered by three 
feveral rules, but the firft is moft commonly ufed. 

, / ' RULE. 
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R U, L E. I. 

Multiply the fecond and third terms together, and divide 
their produd by the firft term; the quotient will be the an-? # • 
fwer required. 

RULE. II. '■ 

Divide the fecond term by the firft, then multiply the quo- 
tient into the third term, and their produd will be the an- 
fwer required. 

RULE III. 

Divide the third term by the firft, then multiply that quo- 
tient into the fecond term, and their prodnd will be the 
anfwer. . 

1. If 7 l yards of kerfey coft 8s. od. what will 257I yards 
coft at that rate ? 


By Re du ctio'n* 

yds. S. d. 

As 3 »: 8 9-257 z ‘ 

4 ** 4 

15 105 1030 

1C 5 


5»S 

103 

15)108x50(7210 pence, 
3! 20)600 ioi. 

*5 . 

30 iod* 

Q 

By Decimals. 

3-75 = 3Ty ard « 


rt 


>3 

9 1 

4 

20 

8-75 



257.5 y ards * 


£ *4375 


R 3 


At 
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As 3.75 : .4375 : : 2 57-5 
257-5 
21875 

50625 

*1875 

875O 

3.75)1 1 2.65625 (30-041^ = 3 o1 - -*• 10 d. as before. 
••1562 
• • 625 
250° 

250, &c. 

2. If i’ ounce of filver plate coft rOs. ill d « » 
fervice, weighing 327 oz. 12 pwt. 9 gr. coft at that rate ( 
oz* pwt. S. d. oz. pwt. gr. 

As 1 15 • 10 **t :: 3 2 7 12 9 
20 12 20 


35 

24 

140 

7° 

840 gr. 


*3* 

4 


655^ 

24 


525 fartb. 26208 
— “ 13104 

I 57 2 57 

525 


786285 

3*45*4 

786285 


840)82559925 ( 98285 farthings. 

695 • 

12457*2 pe** cc * 


239 12 

719 
472 20 


2C47 7 i 


525 £ 102 7 7i,**»ft 


20 \1$ 

4 

4 

I • 


\ ^ 

12 

11.25 

4X6= Vt 

oz 11 75 

20 

*0-9375 

20 

1 

1 

£ 

0.546875 

oa. 


6 ) 

9225 


32761875 


M 
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As 1.75 : .546875 : : 327 61875 
.546875 


163809375 

229333125 

262095000 

196571250 

131047500 

163809375 


x.75) i 79.i665039o625( 102.380859 = 

416 102I. 7$. 7|d. as before. 

666 
I4*S 

1503 

1039 

1640 


65 

3. If 2 cwt. 3qrs. 21 lb. of fugar coft 61. 1 s. 8d. what 
jFill 12 cwt. 2 qrs. coft at that rate ? 


By Decimals. 


7X4 

21.3 

12 

8 


3-75 

20 

i.f 

Cwt. 

*•9375 

7 

6.083 



Cwt. £. Cwt. 

*•9375 : 6.082 : : 12.5 

**•5 ' 

3°4i0 

73000 

2.9375)76.041^(25.8865 = 25I. 17s. 8|d, theanfwer. 
172916 
. 26041 
*59* 

*9* 

*5 

R 4 $y 
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By Reduction. 

cwt. qrs. 

lb. 1. s. 

d. 

cwt. 

As 2 3 

21 : 6 1 

8 

: : 12 

4 

20 


4 

1 ? 

*21 


5 ° 

28 

12 


28 

329 lb. 

1460 


1400 


1400 




— , — t2 ) 
3 2 9) 2 3440°o(62u i 

7co ; 20)517 - 8f 


420 - ■ ■ .. ■ 

910 £ 2 S *7 8|, as before. 

252 

4 

1 008 


By Vulgar Fractions. 

Cwt. qr. lb. cwt» 1. s. d. I. cwt. qr. cwt. 
-2 3 21 = ^,6 1 8 and 12 2 = — . 

16 12 2 



When any one term in the proportion is an unit, the an- 
swer will fometimes be moft readily obtained by practice, as 
in the two following examples. ' - ' 

4. If I give 5 s. 4 d. for one ounce of filver, what muft I 
pay for ounces at that rate ? 
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Chap. I, 

s. d. s oz. 

5 4=r 5.3; and 32! oz. = 32.5 By Practice. 
oz. s. oz. s. d. 

1 : 5 -? :: 3?-5 I) 5 4 

1 5 % 4 

9 ) 975 

1083 
1625 


Hi 


1 73-33 


= 81 . 13s. 4d. 


l 

I 

4 



8 

8 

10 

8 


2 

8 


Anfwer, £ 8 13 4 


5. If a filver tankard, weighing 21 ounces, colt 5 1. 19$, 
what is that an ounce ? 

oz. 1. s. oz. 

-21:519::! 

20 


21)119(5*. 8d. the anfwer; 
14 • 

12 


1. s. 
5 19 


1 19 8 


As before, £ - 5 8 


} TV J V 

l68 ■ ■■■ — 

6. If a piece of cloth coft iot. 16 s. 8 d. I demand how 
many yards it contains, the ell Englilh being worth 8 s. 4 d. ? 


12 

4 

*12 

20 

8.3 

20 

— - 

— s. d. yd. yd. 

— 

£ 

' 4*0 = 8 4 = 1.25 

£ 


8 

1 6.0 


I10.83 


1. s. d. 
10 16 8 


As .410 : 1.25 : : 10.83 
1.25 


5416 

21666 

108333 y ds- 

* 4 T 0 ) 1 3-5410(32.5 = 32f yds. the anfwer. 

4i I3-54I 
.375)12.1875 ' 

937 

1875 


/ 
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It is to be obfertfed, that there may be fuperfluous terms in 
a queftion, which muft be omitted ; as the 12 months in the 
next queftion. 

7. If iool in 12 months gain 4I. tos. what will 74I. 10s. 
gain in the fame time, at the fame rate of intereft ? 

1. 1. s. 1* St 

100 : 4 10 : : 74 10 
20 10 20 


2000 90 1490 

■ 90 

2000)134100(67.0! ss 3 1. 7 s* -fd.ft anfwer; 

joo 

12 

1200 

4 

4800 

800 

Sometimes the analogy or proportion will not bear, until 
iome operations in addition, fubtra&ion, multiplication, °r 
divifion, are performed ; or, perhaps, an operation in one 
or more of thofe rules may be required after the proportion, 
in order to find out the number fought, as in fome of the 
following examples. 

8. If 19 yards of yard-wide fluff exaftly line 14 yards of filk 
of another breadth ; how many yards of the latter will line 
184 pieces of the former, each piece holding 28^ yards ? 

184 

U72 

368 

9 £ 

ig : 5244 : ; 14 
H. 

* *9) 73416 (3864 yards, the anfwer. 

164 

121 

JL 

t $. if 
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9. If 24! lb. of raifins coil 9 s. i\ d. what will 18 frails 
coft, each weighing 3qrs. 195 lb. ? 


4 

2 

4;* 

4 

I 

4X7 

24.5 = 6.125 

122.25 

28 

19.25 

4 

.875 

209.1875 

4 

3-6875 

Cwt. 

.21875 = 24I lb. 

£ j -459375 

C. 

00 

n 

ON 


.921875 

18 



7375000 

1 9 21 °75 

•7,iSys : 459375 16.59375 

573954 - 

6637500 

829688 

*49344 

497 8 

1161 

83 



.21875) 7.622754 
106025 
185254 
10254 
* 5°4 



(38.846875 

20 


16.9375OO 

12 


II.25OOOO 

4 


i .000000 


Anfwer, 34I, i6s. n^d* 

10* The globe of <he earth, under the line, is 360 degrees 
in circumference ; each degree 69' miles ; and this body be- 
ing turned on its own axis, in the fydereal day, or 23 hours, 
56 minutes ; at what rate an hour are the inhabitants of Ben- 
coolen, fituate in the midft of the burning zone, carried from 
jyeft to eaft, by this rotation ? 

603 
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360 

69? 

h ' 3240 

23 56 216 

60 180 


1436 : 25020 : : 60 

Miles. F. P. 

I 436) 1 5 01200 (i045 3 9 f||, theanfwcr, 
6520 

7760 r 


580 

x 8 


4640 

• 33 2 
X 40 


13280 


354 

II. A factor bought 72 pieces of Holland, which coft 
537 1. 12 s. at 5s. 4d. per ell Flemilh ; I demand how 
many yards there were in all, and how many ells Englilh in 
each piece ? 

537I. 12s. — 537.6I. . . . 5s. 4d. = .201. and 4 yd. = .75yd, 
1 yd. 1. 

• 2 > : - 7 S • ■ 537-6 
75 


26880 

37 6 32 y 2) 

1512 yards in all. 


2^)403. 2°°' 
2 40320 


21 yards in apiece. 


.24) 362.88 

122 I 25)21.00(16 ells Englifh, and 1 yd. 
28 850 in a piece. 

48 ^ 

— ? 1 12. A 
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12. A Fa&or bought a certain quantity of tabby and bro- 
cade, which together coft him 126 1- 14 s. 1 od. the quantity 
of tabby he bought was 48 yards, at 4s v 4d. per yard, and 
for every two yards of tabby he had five of brpcade} how 
many yards of brocade bad he, and what did it' coft him a 
yard ? 


48 


9 12 
- 16 


1. s. d. 
126 14 10 
10 8 - 


10 8 price of the tabby. 116 v6 ro,pr. of brocade. 

Then as 2 : 5 : : 48 
5 

2)240 

120 yards of brocade. 

120)116 1. 6s. iod.(i9$. 4^, i|qr. the anfwer. 
x 20 

2326 

46 

X12 

552 

$2 

'X 4 

328 

88 


13. If I fell 24 yards of Holland for 10 1 . 10 s. how many 
ells Flemifh fhali I fell for 283 1. 17 s. 6 d. at that rate i 

3) 24 
8 

32 ells Flemifh = 24 yards; 


A» 



Digitized by uooQle 



254 GOLDEN RULE} or; Book II. 


1. s. 

£11 F. 1. s. 

d. 


As 10 10 

: 32 :: 283 17 

6 


20 

20 



mmmmmmrnm . 

210 

5677 



12 

12 


— 

2520 

68x30 




3 * 




13626 




20439 




2520) 2180160(8657 ells Flemifh, the anfwer* 
1641 
1296 


360 


14. There are two numbers, 75 is the left, to which the 
greater is in proportion as 8 to 5 ; what is their fum, and 
the product of their fum and difference, the difference and 
product of their fquares, and the fum of the fquares of their 
two quotes, the greater being divided by the left, and agaii} 
the lefs by the greater. 

As 5 : 8 :: 75 5 120, the greater number. 

75 + 120 = 195, their fum. 

120 — 75 = 45, difference* 

195 X 45 = 8755* product of their fum and differ. 

14400 — 5625 = 8775,diffofthefq. of their film and difV 

14400 + 5625 = 20025, fum of thofe fquares. 

75)l2o( 1.6, quote of the greater divided by the lefs. 

1*6 X 1.6 = 2.56, its fquare. 

i2o)75.00(.625, quote of the left divided by the greater. 

.625 X -625 == .396625, its fquare. 

2.56 X -390625 = 2.950625. Q. E. F. 

15. There are two numbers more, the greater is 224* 
bearing proportion to the other, as 8 to 7 ; what is the fquare 
of their fum, difference, and either quote ; what is the re- 
fult of the fquare of the futn of their difference, added to 
the product of their fum and difference ? 

8:j 
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8 : 7 : : 224 : 196, lefs number. 

224 -f- 196 = 420 X 420= 176400, fquare of their fimfc 
224 1 196 = 28 x 28 “ 784, fquare of their difference. 

*rf 4 X tt£ = It = I ‘i 4 > of the quote of the gr. lefs. 

Hr X TTT = fq. of the quote of the lefs divided by the gr. 

420 x 28 + 28 = 11788, product of their fum, and differ- 
ence added to their difference. 

Laftly, 11788 X 11788 = 138956944. Q^E. F. 

16. In a feries of proportional numbers, the firft is 5, the 
third 8, and the produft of the fecond and third 78.4 j what 
is the difference of the fecond and fourth ? 

8)78.4(9.8, fecond. 

Then 5 : 9.8 :: 8 : 15.68, fourth. 

••• 15 60“ 9*8 = 5*8 8, the anfwer. 

17. A may-pole 30 feet 11 inches long at noon time of 
the day, will caft a Ihadow 98 feet 6 inches long ; I would 
hereby find the breadth of a river, that running due eaft 
within 20f feet of the foot of a fteeple 300 feet 8 inches high, 
will at thefame time throw the extremity of its fhadow 30 feet 
9 inches beyond the ftream ! 

F. In. Feet. Shad. Shadow. 

50 n = 50.910 : 98-5 :: 300.6 : 581.6515. 

20.5 Hh 30.75 = 51.25. 

Therefore 58 1.65! 5 — 51.25= 530.4015 = 530 f. 4.818m, 

the anfwer required. 

18. Suppofe the fea allowance for the common men to be 
5 pounds of beef, and 3 pounds of bifcuit a day, for a mefs 
of four people; and that the price of the firft barrelled be to 
the king 2l-d. per pound, and of the fecond l£d; f uc h 
was tbe {hip’s company, that their flelh coll the government 
12I. 1 2s. per day ; pray what did they pay for their bread a 
week ? 


lb. d. 

5 beef, value 1 1* == .046875 7 per day, C .328125 7 
3 bifcuit 4f = .01875 > or C .13125^ jP er woe k 
12I. I 2 S.= 12 . 61 . per day, or 88.2 1 . per week. 

' 1. worth 1. worth. 

beef. bifcuit. beef, bifcuit. 

,328125 : .13125 : : 88.a : 35-28=35!. 5 s. y^d: anfwer. 


<9- In 
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19. In the year 1582, pope Gregory reformed the Julian 
kalendar ; ordaining, that as the year is found to confiftonly 
of 365 days, five hours, and about 49 minutes, in order to 
prevent the. inconveniencies of carrying the account of time 
too forward, by taking the folar year at 365 days and 6 
hours full, which in a feries of years muft bring Lady-day 
to Michaelmas, that the Chriftian ftates for the future fhould 
drop 3days in account every 406 years ; that is to fay, for 
each of the firft three centuries in that fpace of time, the 
intercalary day in February fhould be omitted ; but retained 
as formerly in the laft or fourth century, beginning with the 
year 1600, when 10 whole days were funk at once : by which 
artifice the variation of time will not, at leaft for a long 
fpace, be very confiderable. According to this regulation, 
it is required to know in what year of Chrlft the new ftile, 
as it is called, will be 20 days, as now it is only n* before 
the old ftile, which makes no fuch allowance? • 

20 — 1 1 zn o days to be funk. 

D. Y. D. 

As 3 : 4C0 : : 9 dsys : 1200 years to come. 

••• 1200 -f- 1700 = 29CO, the year required. 


20. If the fcavenger’s rate,, at if d. in the pound comes 
to 6 s. 77 d. where they ordinarily a fiefs A of the rent ; what 
will the king’s tax for that houfe be, at 4s. the pound, at the 
pound, rated at the full rent ? 


6s. 7td. = i 5 *6* 


As 


5 3 

T 18 


;!•••• 1 \ d. — — T c cT 1* • • • 4S. ~ ^ 1» 

Then * 5 3 ( _s 3 • 

1 Ilcl1 TTrclnr 

: -f : 5 T 3 = 13 1. 5s. the anfwer required. 


21. Agreed for the carriage of 2f tons of goods, three 
miles wanting for ~ of 4 of a guinea; what is that per 
hundred for a mile ? 

« of 4 of f i = t 6 A ; and 2 T % miles = fg. 

Then as 4 tons : »• -j-g • iiisco 

' And 1 - = y 2 t of a farthing, or 

little more than f a farthing, the anfwer required. 

22. A father dying, left his fon a fortune, -^of which he- 
ran through in fix months; 4 of the remainder held him a 
twelvemonth longer, at which time he had bare 348 1. left; 
pray what did his father bequeath him ? 

' X 6 

*iy 
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16 3 


rule; of three; 


* 5 ? 


| i 

- g — —25 ^remaining at the end of fix months. 

—of ^ = 696 - - 
3 16 J 4 

For 5xif~=||= 348 ■ — hy the gueftion. 

13 3 6q6 o . 

• '4-:: — s 240 18 st 
16 1 T ^ 


24 


1284 18 54* the anfwer required* 


23. A perfon dying, left his wife with child, and making 
his will, ordered, that if {he went with a fon, 4 of the eftate 
fliould belong to him, and the remainder to his mother ; 
and if (he went with a daughter, he appointed the mother 
4, and the girl 4 ; but it happened that (he was delivered 
both of a fon and daughter, by which {he loft in equity 
2000 1. more than if it had been only a girl 5 what would 
her dowry have been had (he only had a fon ? 

As the fon was to have twice as much as' the mother? 
and the mother twice as much as the daughter, let the 
eftate be divided as follows, viz. + + 2 -}- 1 = 7, the 
whole eftate, fo that as {he had both a fon and a daughter, 
the mother muft have but 4 of the whole eftate wjhereas, 
had it been only a daughter, lhe would have had 4- * 



8 2000 # b 1 

21 * 3 


_H u 

21 

14000 



21 21 21 


= 2000 1. 


=r 1750 1. theanfwer. 


24. A younger brother received 2200 1 . which was juft 
bf his elder brother’s fortune ; and 34 times the elder’s 
money was half as much again ,as the father was worth j 
what was that ? 



2200 ( 264OO 

T~ V 5 


3 

T ; — 


= 5280 1. =: elder brother’s fortune- 
5280 + 34= 16500. 

4 — 1 1000 1. father’s fortune. 


25. A perfon making his will, gave to one child 4? of 
his eftate, to another 44 > and when thefe legacies came to 

S fee 


Digitized by uooQle 



35 * G OLD E N RULE* 6 r, Book It) 

be paid, one turned out 540 1. 10 s. more than the other} 
what did the teftator die worth f 


11 _ 

3 *° 

and 

12 — 

74 \ 

Then 

74 * 

-iil — : 

39"" 

1170 


30 

1 170 


1170 

1170 ] 

540 1. 

IOS. 

— 

1081. 

' 1 a 

411 

1081 

; • JL : 

1264770 




2 

1170 

2 


822 ~ 

I2S. 


+ 

— q. 

137 

the anfwer. 




70 

=15381. 


26. If -f of 4 of i of a {hip be worth -§ of of of the 
cargo, valued at 12000 1. ; what did both fhip and cargo 
Sand the owner in ? 


~ of i of 1 = and -of- of — = — 

758 10’ 9 7 13 273 

, 3 22 1200© 

hen — : ; — : : : 

xo 273 x 

32231 


88 ocoo . 0 . , 4?. 

= 22221. 8s. IOjd.-^* 

273 * 91 


8 s. io|d. 12000 1. = 152231. 8s. io{d. 
ih the anfwer. 


27. Infome parifltes in the country they takeoff 3I. a year 
in 17 from the rents, in aflefling the farmers j what will the 
landlord receive net out of a farm of 140 1. a year in thofe 
places, when the king’s tax is 4 s. in the pound ! 

4S. = .2l. As 17 : 3 : : 140 : 24.706 1 . abatement. 

Then 140 1 . — 24.706 1 . = 1 15.294I. 

Alfo 1 15. 294 1 . x. 2= 23.0588I. tax. 

140I. — 23.0588 1. = 116, 94i2l.=n61. 18 s. rod. aftf. 

28. If I leave Exeter at ten o’clock on Tuefday morning 
for London, and ride at the rate of two miles an hour with- 
out intermiffion ; you fet off from London for Exeter at fix 
the fame evening, and ride three miles an hour conftantly ; 
the queftion is, whereabout on the road you and I (hall meet, 
if the diftance of the two cities be 130 miles ? 

8 x2 = 1 6 miles, I had travelled before you fet out. 

130— 16= 1 14; and 2 + 3 = 5 miles, both go in 1 hour. 

Then 5:1:: 114 : 22-^ hours, they will meet. 

• 224 X 3 = 68-f. ] m J diftant from London, 

/ And 284 X2-f- I 6=6i| $ t diftant from Exeter. 

29. A fets out from London to Lincoln, at the very fame 
r time that B fets forward for London from Lincoln, diftant 

IC 9 
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100 miles ; at eight hours end they meet on the road, and 
it then appeared that A had rid 2 \ miles an hour more than 
B ; at what rate an hour did each of them travel ? 

hours, miles, hour, miles. 

8 : 100 : : 1 : 12I, both travelled. 

Then 12^ — 2f = 10 ; and 2) 10(5 miles, B rode. 

And 5 + = 7^ miles, A rode an hour* 

30. A refervpir for water has two cocks to fupply it ; by 
the firft it may be filled alone in 44 minutes, by the fecond 
in juft an hour ; and it hath a difcharging cock, by which it 
may, when full, be emptied in half an hour : now fuppofe 
thefe three cocks, by accident, ftiould all of them be left 
open* and the water ftiould chance to come in 5 what time, 
fuppofing the influx and reflux of the water to be always 
ajike, would this ciftern be in filling ? ' 

5 I A I __ I_ S _ 1 

• 1 ** ZI * 6 i° f °f the ciftern* 

/o ) 

Alfo ^ of the ciftern filled dn a minute, 

both running. 

In one miuute runs out of the whole ciftern. 

And 3^0 — -gVtf = -sc = in one minute, all 

being open. 

‘ : 1 :: 1 : 165 minutes =r 2f hours, the anfwer 

required. 

31. A can do a piece of work in 10 days, B alone in 13 5 
fet them both about it together, in what time will it be fi- 
ll ilhed ? 

v A r y 2= T V C , B j r 7 t 7 s of the work in I day. ‘ 

Then ^ : 1 d*y : : 1 work : = 5 *4 days, the anfwer: 

32. B and C together can build a boat in 18 days; with 
the afiiftanceof A, they can do it in 21 days ; in what time 
will A do it by himfelf r 

B + C can perform T * r m 7 of the work in one 

; A “b B’*} - C can perform zsz yW ) day. 

Then ^ — * tVi ih* A can perform of the whole work 
in one day. - 

• . • ^ : 1 day :: 1 work : x $ 8 = 28*7 days, the anfwer. 

S a 33* 1 1 
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33. If A alone can do a piece of work in ten days, A and 
B together in feven days ; in what time can B do it alone.? 

A + B can do \ = -f § j A alone ^ of the work in 
one day. 

Then — T V B*s day’s work. 

• . • T ? 0 - : 1 day : : i work ; 7 T ° = 23 1 daysf the anfwer 
required. 

34. X* Y, and Z can, working together, compleat a ftair- 
cale in r a days ; Z is man enough to do it alone in 24 days,, 
and X in 34 ; in what time could Y get it done by himfelf l 

X 7 f T — TffV* ^ aV 5=2 an< ^ X -f- Y -}- Z do Yt “ 
all working one day. 

Then m = *Vt> done in onc <* a y by X and Z 

working together. 

And ^ ^ = T f r , done in one day by Y alone. 

••• ; 1 da y* 1 work * : 4 t 8 = 8i| days, the 

anfwer. 


35. Three workmen can do a piece of work in certain 
times, viz. A. can do it in three weeks, B can do thrice 
the work in eight weeks, and C five times in 12 weeks j 
in what time can they finifh it jointly ? 

Newton’s Univerfal Arithmetic . 


A can do 4 _ ||T their {m ._o» _ 3 work> M work _ 

o “ • T — oTTrl : nna «» A 1 

C - 


— 7<r\ 
= £S-> 


- y o a » — 

_ ing together one week. 

- - tr *— ^ ** 

1 week = 6 working days, and 1 day = 12 working hours* 

• . • £ work : 6 days : : 1 work : ^ days, = j; days 4 
hours, the anfwer. 


36. If a cardinal can pray a foul out of purgatory, by 
himfelf in an hotfr, a bifhop in three, a prieft in five, and 
a frier in feven; in what time can they pray out three fouls* 
all praying together ? Palladium • 

While the Cardinal prays 1 = 

The bifhop - - - 7 = f their fum in an 

7 The prieft - - - - * 


5 f hour together. 


And the frier - - - 7 = J 

fouls, hour; fouls, hours, hour. / lf 


I 7« 

ToT 


3 : fri= t 47 


23 t*t> the anfwer. 

37* 1 
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37. I am difpatched oh a commiflion from London to 
Edinburgh, diftant by computation fay 350 miles, and my 
rout is fettled at 22 miles a-day 5 you four days after are fent 
after me with frefh orders, and are to travel 32 miles a day j 
whereabout on the road Qrall I be overtaken by you ? 

. 22 X 4 = 88 miles you have travelled before I fet out. 

32 — 22 = 10 miles I gain each day of you, 
iq : i : : 88 : 8.8 days. 

Then 8.8 X 32 = 281.6. 

• * * 350—281.6 = 68.4= 68 miles, 3 furlongs, 8 poles, 

on this hde Edinburgh. 

38. If the fun moves every day one degree, and the moon 

thirteen ; and at a certain time the fun be at the beginning of 
Cancer, and in three days after the moon in the beginning of 
'Aries ; the place of their next following conjunction is re- 
quired ? Newton's Univerfal Arithmetic • 

30 X 3 = 90 degrees, from the firft of Aries to Cancer. 

90 -j- 3 = 93 degrees, the fun before the moon. 

13 — 1 = 12 degrees, the moon gains in one day. 

12 : 1 : : 93 : 7! days, in which time the fun will be 
overtaken. 

• . * 7^ + 3 = io| degrees of Cancer, the anfwer. 

39. If the half of fifteen be feven. 

What is the fourth of eleven ? 

, 

As : 7 : : “ : p = the anfwer required. 

In mechanics, a lever of the fecond order is, when the 
power a&s at orte end, the prop fixed direftly at the other, 
and the weight fomewhere between them. 

In this order of levers, their force are in a contra-propor- 
tion to their lengths. 

40. If a lever be 100 inches long, what weight, lying 
7} inches from the end, retting on a pavement, may be 
moved with the force of 168 lb lifting at the other end of 
the lever ? 

100 — 7.5 — 92.5, longeft end. 

inches. lb. inches, lb. 

• . • 7.5 : 168 : : 92.5 : 2072, the anfvrer. 

S3 In 
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In a lever of the third order, the prop is planted at one 
end of the bar, the weight at the other end, and the moving 
force fomewhere between. 

41. A water-wheel turns a crank, working three pump- 
rods, fixed juft fix feet from the joint or pin; by which 
their feveral levers, each nine feet in length, are fattened, 
for the fake of the intended motion, at one end ; the fuckers 
of the pumps being worked by the other, Ihews them to be 
levers of the third order: now I would know what the 
length of the ftroke in each of the barrels will be, if the 
crank be made to play juft nine inches round its center? 

9 X 2 r= 18 inches, the diameter of the crank. 

feet. inch. fee:, inch. 

6 : 18 : : 9 : 27, the length of the ftroke, 

42. With what force ought that water-wheel to be driven, 
which, circumftanced as in the laft queftion, raifes three 
cubic feet of water at every revolution of the wheel, each 
experimentally weighing 62| lb. averdupoife; the fri&ion 
of the machine rejected ? 

* 62* lb. x 3 2s 1 87! lb. zrz weight of' 3 folid feet of water. 

Therefore 6 : 187!- : : g : 281^ lb. ==. force required, re- 
je&ing the fri&ion. Q. E. F 

The magnitude of fpheres of the fame denfity are dire&Iy 
in proportion to th$ cubes of their diameters. 

43. If the diameter of the earth is 7970 miles, on the 
moon 2 1 70 miles, fuppofing them to be exa£l fpheres, of 

, the fame denfity, what comparifon is therebetween them in ' 
point of magnitude ? 

Cube of the earth’s diameters: 50626 r 573000. 

Cube of that of the m on = 10218313000. 

10218313 : 5062^1573 iii: 49.5445. CL E. F. 

The lels porous a body is, the greater is its denfity. 

44. The compaftnefs or denfity of the moon is to that of 
the earth, as 132- is to ico; what proportion then is there 
between the quantity of matter in the earth, and that in the 
moon ? 

The earth in the foregoing queftion i^found to be 49 5445 
. times bigger than the moon. 
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••• 123.5 : 100: 149.5445 .-40.1 17. Q. E. F. 

That is, the earth contains 40.117 times moft matter. 

The velocity of found is found by experiment to be uni- 
form ; viz. about 1150 feet in one fecond of time, if it meets 
with nothing to retard or obftruct its motion, 

4 S\ If I fee the flafh of a piece of ordnance fired by a 
veffel indiftrefs at fea, which happens, we will fuppofe, near- 
ly at the inftant of its going off, and hear the report a mi- 
nute and three feconds afterwards ; how far is fhe off, rec- 
koning for the paffage of found as before ? 

I minute 3 feconds zz 63 feconds. 

As 1 fecond : 1150 feet : : 63 feconds 2 72450 feet z= 13 
miles, 5 furlongs, 30 poles, 5 yards, the anfwer required. 

46. How long after firing the warning-gun in Hyde-Park, 
may the fame be heard at Highgate, taking the diftance at 
5! miles ? 

5 j miles zz 29920 feet. 

Then 1150 feet : 1 fecond : : 29920 feet 126 feconds, 1 J T 
third, the anfwer required. 

47. Suppofe a maid carrying apples to market was met by 

three boys, and that the firft took half that fhe had, but re- 
turned io; that the fecond took one-third that fhe then had, 
but returned two $ laftly, the third took away half that fhe 
had left, but returned her one ; and when fhe had got clear, 
fhe had 12 apples left $ what number of apples had fhe at 
firft ? Emer Jon’s Arithmetic. 

Firft 12 — 1 z= 1 1 ; and 1 1 X 2 z= 22, before fhe met the 
laftboy. 

Alfo 22 — 2 = 20; and 4 *• 20 : : 7 : 30, the number fhe 
had before fhe met with the fecond boy j and before the firft 
boy returned her 10, fhe had but 20, equal to what the boy 
took. 

••• 20 X 2 zz 40 apples, at the firft, Q. E. F. 

Proof 40 2 == 20 ; alfo 20 •+* 10 = 30, when fhe met 

the fecond boy. 

Likewife30-j- 3 = 10; and 30+ 2 — 10 zz: 22, when met 
by the laft. 

Laftly, 22 -r 2 = li 3 and 11 -[- 1 2= 12 left, per quef- 
tion. 

S 4 4 ®* A 
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48. A tradesman begins the world with’ 1000 1 . and find* 
that he can gain 1000 1. in 5 years by land trade alone; and 
that he can gain 1000 1. in 8 years by Tea trade alone * and 
likewife that he fpends 1000 1. in 2 j; years by gaming ; how 
long w;ill his efiate laft if he follows all three ? 

Emerfm's Arithmetic* 

iooo . 1 ...... 

“ — — 2001. gam by land trade in one year. 

■"■ yr = T2 5 h gam by fea trade in one year. 

325 1. his whole gain. 

^ - 4001. loft by gaming in one year* 

Difference 75 1 . lofs at the year’s end. 

• . • 75I. : 1 year : : 1000 1. : ijf years, the anfwer. 

49. A clock hath two hands or pointers ; the firft, A, 

goes round ounce in 12 hours; the fecond, B, once in an 
hour; now* if they both fet forward together, in what 
time will they meet again? Emer fan's Arithmetic * 

As A goes only t t - of the circumference in an hour. 

And B goes the whole, or 4* ; , 

Then \\ — B gains in an hour. 

C h> C h. h. ' " 

* * * • l •• l • tt ^ 1 5 a 7 Vfr* 

The velocity acquired by heavy bodies falling near the 
furface of the earth, is i 6 t ~ feet in the firft fecond ; and as 
167*5- feet are to the fquare of one fecond, or T; fo is the 
given diftance, to the fquare of the fecond s required. 

Or by multiplying i6 T ’a, the defcent of a heavy body in 
one fecond of time, by as many of the odd numbers, be- 
ginning from unity, as there are feconds in the given time ; 
viz. by 1 for the firft, 3 for the fecond, 5 for trie third, 7 
for the fourth, &c. the fum total will give the fpaee it hath 
pafted. 

50. Suppofe a ftone let go into” an abyfs, fhould be ftop* 
ped at the end of the eleventh fecond after its delivery, 
what fpaee would it have gone through ? 

JT* : 16.082 :;ii x 11 = 121 : 1946.082* Q^E. F. 

Or, 
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1 = i6.o8.jl 


1ft r 

3' = 48.250 


2d 

5 = 80.41? 


3^ 

7 = 112.583 


4th 

9 = 144-750 


5th 

[ ii = 176 91P Hn the^ 

6th < 

13 = 219.08,3 


7 th 

15 = 241.250 


8th 

17 = 273.41? 


9th 

19 = 305*583 


10th 

Ui = 337.75 J 


.nth. 




1946x83’, as before. 

51. If a ftone be 19^ feconds in defcending from the top 
of a precipice to the bottom, what-is the height of the fame ? 

l a : 16.083: : 19 5 X 19.5 = 380.25 : 61 15.6875. 

•. • 6) 6115.6875 (|= 1019 fathom, 1 foot, 8^ inches. Q.E. F, 


52. If a hole could be bored through the center of the 
earth, in what time, after the delivery of a heavy body on 
its furface, would it arrive at its center ? 

Thefemidiameter of the earth 3980 miles =: £10 14400 feet. 
i6.c8jm 2 : : 21014400 : 1306594.82. 

feconds, min, •' /w 

4/1306594.82= 1135.554= 18 55 33. Q. E. F. 

1. If the quantities of matter in any two or more bodies, 
put in motion,, be equal, the forces wherewith they aro 
moved will be in proportion to their velocities. 

\ 2. If the velocities of thefe bodies be equal, their forces 
will be dire&ly as the quantities of matter contained in them, 
' 3. If both the quantities of matter and the velocities be 
unequal, the forces with which bodies are moved, will be in 
a proportion compounded of the quantities of matter they 
contain, and of the velocities wherewith they move. 


53. There are two bodies, the one contains 25 times the 
matter of the other for is 25 times heavier) but the lefler 
moves with 1000 times the fwiftnefs of the greater; in what 
proportion are the forces by which they are moved ? 

A* 
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• A5 25 : icoo: : 1 : 40, the lefs is moved with a force fo 
much greater than the other. 

54. There ate two bodies, one of which weighs 100 lb. 
the other 60 ; but the Jefler body is impelled by a force 8 
times greater than the other; the proportion of the veloci- 
ties, wherewith thefe bodies move, rs required ? 

As 60 : 100:: 1 : 6| =: -f* 

So that the velocity of the lefs to the greater will be 

4x4=V° = i 3t s x * 

So the velocity of the lefs to the greater will be, as 13J 
to 1, or as 40 to 3. ♦ 

55. There are two bodies, the greater contains 8 times 
the quantity of the matter in the lefs, and is moved with a 
force 48 times greater ; the ratio of the velocity of thefe two 
bodies is required ? 

If the forces were equal, the velocity of the lefler would 
be 8 times that of the greater. 

But as the force the greater is moved with is 48 times that 
which moves the lefs. 

As 8 : 48 : : 1 : 6 ; fo the velocity of the lefs to that of the 
greater is as 1 to 6. 

1. In comparing the motions of bodies, if their velocities 
be equal, the fpaces deferibed by them (hall be in the diredt 
proportion of the times in which they are deferibed. 

2. If the times be equal, then the fpaces deferibed will 
be as their velocities. 

3. If the times and the velocities be unequal, the fpaces 
will be in proportion compounded of the times and velocities. 

^6. There are two bodies, one of which moves 40 times 
fwifter than the other; but the fwifter body has moved but 
one minute, whereas the other has been in motion two 
hours ; the ratio of the fpaces deferibed by thefe two bodies 
is required ? 

In two hours are 120 minutes. 

As 40 : 120 : : 1 : 3, fo is the fpace the fwifter hath moved 
to that of the flower. 

57. Suppofc one body to move 30 times fwifter than an^ 
Other: as alfo the fwifter to move 12 minutes, the other 

only 
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only 1 ; what difference will there be between the fpaces by 
them defcribed, fuppofing thelaft has moved 60 inches? 

60 = inches := 5 feet, moved by the fecond. 

And 1 : 5 : : 30 X 12 = 360 : 1800, by the firfh 
• . . 1 8co — 5 = 1795 feet, the anfwer. 

58. There are two bodies, one whereof has defcribed 50 
miles, the other only 5; but the firft hath moved with five 
times the velocity of the fecond ; what is the ratio then of 
the times they have been defcribing thofe fpaces ? 

As c : — : : 1 : 2 5 fo that the firft body hath been in mo- 
J 5 

tion double the time of the fecond. 


SEC T. II. 

RECIPROCAL PROPORTION, 

CALLED, THE 

Golden Rule ; or , Rule of Three Inverse. 

R ECIPROCAL proportion is, when of four numbers 
the third (viz. that which moves the queftion) beareth 
the lame ratio or proportion to the firft, as the fecond does to 
the fourth. 

Therefore the lefs the third term is, in refpe<ft to the firft, 
the greater will the fourth be in refpe& to the fecond. 

And the greater the third term is, in refpeft to the firft, 
the lefs will the fourth term be in refpedt to the fecond. 

Therefore, obferve that in any queftion in proportion, 
when more requires more, or I/ess requires less, the 
terms are in diredl proportion. 

But if more requires less, or less requires more, then 
the terms will be in reciprocal proportion. 

The fame dire&ions for ftating the queftion are to be ob- 
served here as in dire<Sb proportion. : . 

The queftion being truly flawed, obferve this general rutc. 

RULE. 
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RULE. 

Multiply the firft and fecond terms together, and divide 
their produft by the third term, the quotient will be the 
anfwer required. 

i. If a penny white loaf ought to weigh 6 ounces and 
12 drams averdupoife, when wheat is. fold at 6 s. 6d. per 
bufhel } what muft it weigh, when wheat is fold at 4 s. the 
bulhel ? 

s. d. I.- oz* dr. s. 1. 

6 6 = .325 - - 6 12 = 6.75, and 4 = .2. 

Then as .32^ : 6.75 : : .2 
•3^5 

3375 

1350 

2025 

■ — — oz. oz. dr. 

.2)2.19375 (10.9687^ = 10 i5f, the anfw* 

Here it is plain, that the lefs the price of wheat, the big- 
ger the loaf ought to be. 

. 2. A general is befieged in a town, in which are 1569 
foldiers, with provifion of victuals for three months ; how 
many muft depart the garrifon, that the fame vi&uals may 
laft the remaining foldiers 7^ months ? 

mon. fold. mon. 

Reciprocally 3 : 1569 : : 7.5 

7*5)4707 (627, or 628, may flay, 

207 

570 

45 

Confequcntly 1569 — 627=942, or at the leaft94i muft 
depart. 

3. How many yards of ell-wide flannel is fufficient to 
line a cloak, containing iS-J yards of camblet, | yard wide ? 
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yd. yds. yd. 

5= *75 - - - - i&r — 18.875, and 1.85. 
Reciprocally, .75 : 18.875 : : 1.25 

_ *75 

94375 

' 132125 

* 1 yds: yd*, qr. n. 

1.25)1415625(11.325 = 11 1 j|, the 

1^5 anfwer 

406 
312 
625 


4. How many yards of matting, that is z\ feet wide, will 
cover a floor that is 17 feet long, and 15 feet 3 inches broad i 

feet. in. yds feet yds. feet. yd. 

15 3 = 5*°8^ - - 17 = 5 0 * * = .8j 

yds. 

Reciprocally, 5 8x3 : 5.J? : : .87 

S£ 

9) 3°5°° 

' / L - - 

3488 $ ' 

2541 ^ ,, , , . 

— — ■ - — ■ yds. yds. fc. in. 

•8j) 28.90/5 (34.56 = 34 1 8], the anfwer. 

6 28905 

.7 j.) 26.0150 

5. A borrowed of his friend B 250!. for 7 months* pro- 
miring to do him the like favour; fonue time after B hath an 
occafion for 300 1. 5 how long may he keep it to be made 
full amends for the favour ? 

r 

✓Reciprocally* 
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1. mon. 1. 

Reciprocally, 250 : j : : 300 

7 

320) 175° (5 months and 25 days, the anf. required# 


250 

X 30, days in a month. 

75 


6. A regiment of foldiers, confiding of 976 men, are ta 
be new clothed, each coat to contain 2 i* yards of cloth, 
that is if yards wide, and lined with (halloon \ yard wide} 
how many yards of fhalioon will line them? 

976 ij =r 1.625, and yc: * 8 75 

1 /) i • 

1952 

488 

Reciprocally, 2440 : 1.625 : : .875 
1.625 


1 220 

488 - 

1464 

244 ' 

yds. qr. nl*. • 

•875)3965-000(453^4285/ = 4531 I 2 T V 

4650 anfwer. 

2750 
1250 

375 ° 

2500 

7500 

5000 

6250 

I2 5 

7. If a tailor can make a coat and waiftcoat with three 
yards and three quarters of broad-cloth, of one yard and^ a 
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v^nap. 1. -/ - 

half’s breadth ; how many yards of fluff, of 4 yard’s breadth, 
will he require to fit the fame perfon f 

? “=;:3i = ¥-4- = 


5 

T 



yards, the anfwer required. 


There being three orders of levers, or three varieties, 
wherein the weights, props, or moving powers, may be 
differently applied to the ve&is, or inflexible bar, in order 
to effect mechanical operations in a convenient manner. 

A lever of the firft order hath the power placed at one 
of its ends, and the weights to be raifed is put at the other, 
and the fulcrum or prop fomewhere between them. 

In this order, the power applied at one end will be reci- 
procally proportional to the diftancesof thofe ends from tho 
fulcrum, or point fupported ; or in the fteelyards, as the 
diftance of the weight from the point of fufpenfion. 


8. W hat weight will a fellow be able toraife, who preftes 
with the force of a hundred and a half on the end of an 
equipoifed handfpike ioo inches long^ which is to meet with 
a convenient prop exa&ly inches above the other end of 
the machine ? 

ico — y ,5 zzz 92*59 the longeft end of the lev£r from the 
fulcrum. 

-inch. lb. inch. lb. cwt. 

s Reciprocally, 92.5 : 168 : : 7.5 : 2072= 18 *, the anfwer* 


- g, What weight, hung at 70 inches diftance from the 
fulcrum of a fteelyard, will equipoife a hogfhead of tobacco 
9*- cwt. freely fufpended at two inches diftance on the con- 
trary fide ? . 

9’ cwt. = XC64 lb- 
in. lb. in. lb. • > 

... Reciprocally, 2 : 1064 : : 70 : 30 f, the anfwer. 

The effe&s or degrees of light, heat, and attra&ion, are 
reciprocally proportional to the fquares of their diftances 
from the center whence they are propagated. 


10. Suppofe that in a room where two men, A and B, 
are fitting there is a fire, from wheih A is t^hree feet, and B fix 
feet diftant ; it is required to find how much hotter it is at 
A’s feat than a: & Y? • 

Reciprocally, 
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Reciprocally, 6 X 6 = 36 : 1 1:3 x 3=9:45 fo that A’< 
place is four times as hot as B’s. 

11. Suppofing the earth to be 81000000 miles diftant 

from the fun; I would know at what diftance from him 
another body muft be placed* fo as to receive light and heat 
double to that of the earth ? ’ > 

81 100000X 81000000 = 6561000000000000. 

Kecip. 1 : 6561000000000000 : : 2 : 3280500000000000. 

• . • ^3280500000000000= 57275649 miles* the anfwer„ : 

12. Mercury, the neareft of the planets to the fource of 
heat, light and life, in our fyftem, the fun is about 32 
million of miles from him $ and Saturn, the remoteft of th« 
planets, is ufually diftant about 777 millions of miles ; what 
comparifon or proportion is there between the folar influences* 
on thefe two bodies ? 

32 X 32= 1024, and 777 x 777 =603729, fquares of 
diftance, cyphers omitted. 

Saturn. Mercuty. 

Recip. 603729:1:: 1024:589/^. The fohr 

influence on Mercury to that of Saturn, is as 589^^0 1. 

13. The diftance between the earth and fun is accounted 
81000000 of miles; the diftance between Jupiter and the 
funr 424000000 of miles ; the degrees of light and heat re- 
ceived by Jupiter, compared with that of the earth, is re* 
quired ? 

81 X 81 =6561, and 424 x 424 = 179776, fquares, pf 
their diftances, the cyphers being omitted. 

Recip. 179776 : 1 : : 6561 : 27.4 ; fo that the fun’s in- 
fluence on the earth to that on the planet Jupiter, is 27.4 to I* 

14. A certain body on the furface of the earth weighs 
1 12 lb. ; the queftion is, whither this body muft be carried, 
that it may weigh but 10 lb. 

Ib. fq. r. I b 

Recip. 1 12 : 1 : : 10 : 1.2, fquare femidiameter. 

Then ^11*2 = 3. 34664, femidiameter of the earth from 
its center $ or 9351-3- miles from its furface. 

15. A 
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15. A Geographical Paradox. 

There is a vaft country in Ethiopia Superior, to whofe in- 
habitants the moon doth always appear to be mod: enlighten- 
ed, when {he is leaf! enlightened ; and to be leaft, when moft; 
admitting the mean diftance of the earth and moon’s centers 
240000 miles, in what proportion is this illumination ? 

Sun from the earth 81006000 -J- 240000 = 81240000* 
fun from a full moon. 

8 1 000600 — 240000 = 80760000 miles, the fun from a 
new moon. 

8124X 8124= 65999376 ? fquares of their different dif- 
8076x8076 = 65221776) tances, the cyphers omitted. 
Recip, 65221776 : 1 : : 65999376 : .9882, fo that the pro- 
portion of light and heat a new moon hath to that of a full 
one is, 

As 1 to .9882, or as 458329 to 452929, in whole numbers 

. 16. If a body weighs 16 ounces upon the furface of the 
earth, what will its weight be 50 miles above it, taking the 
earths at diameter 79 70 Engl ifli miles ? 

7970-7*2 = 3985 miles, the. earth’s femidiameter. 
v 3985 X 3985 = 15880225* its fquare \ alfo 3985 + 50 =2 
4 ° 35 * 

And 4035x4035 = 16281225. 

Recip. 15880225.: 16 :: 16281225: 15 oz. dr. 

It hath been found by experiment, that a pendulum 39.2 
inches long, in our latitude, vibrates 60 times in one mi- 
nute ; and that the length of pendulums are to one another, 
as the fquare of the number of their vibrations made in the 
fame fpace of time. • 

17. What is the length of that pendulum which fwings 
half feconds, or vibrates 120 times'in a minute ? 

; Recip. 3600 : 39 2 : : 14400 : 9^ inches. Q-E. F. 

18. WHat difference will there be in the number of vibra- 
tions made by a pendulum of 6 inches long, and another of 
12 inches long, in an hour’s time i 

T Reciprocally, 
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Reciprocally, 39.2:3600:: 

✓ 11760= 108.444 s/ 23520 = 153.362 
Then 153.362 x 60 = 9201.72 
And 108.444 X 60 = 6506.64 , 


2695.08 Q; E. F. 


In comparing the motions of bodies, the ratio or propor- 
tion between their velocities will be compounded of the di- 
re# ratio of the forces wherewith they are moved, and the 
reciprocal of the quantities of matter they contain. 

19. The battering ram of VefpafTan weighed, fuppofe 
ioocco pounds, and was moved, let us admit, with fuch a 
velocity, by ftrength of hands, as to pafs through 20 feet 
in one fecond of time, and this was found fufficient to de- 
raolifli the walls of Jerufalem ; wirh what velocity muft a 
bullet that weighs but 30 lb. be moved, in order to do the 
fame execution \ 

Recip. ioocco : 20 : : 30 : 66666 \ feet, in one fecond. 

20. A body weighing 20 lb. is impelled by fuch a force, 
as to fend it 100 feet in a fecond ; with what velocity would 
a body of 81 b. weight move, if it were impelled by the fame 
force ? 

Reciprocally, 20 : 100 : : 8 : 250 feet. Q. E. F. 


SECT. III. 

COMPOUND PROPORTION: 

OR, THE 

RULE OF FIVE. 

T HE rule of five is fo called, from having five numbers 
given to find a fixth ; three of which five given num- 
bers, are only conditional, or fuppofed : and the other two 
move the queftion, 

s All 
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All queftions in this rule include two in the rule of three, 
either both direft, or one indire&, and the othfer in recipro- 
cal proportion ; which fo depend upon each other, that the 
anfwer of the firft being made the middle term of the fecond, 
the fourth term of the fecond will be the final anfwer of the 
queftion. 

Yet here obferve, that many queftions, though they may 
be wrought by two (or more) operations in the rule of three, 
canAot be anfWered by the rule of five. 

In order to folve any queftion in the rule of five* obferve 
the following directions. 

Always place the three conditional terms in this order, let 
that number which is the principal caufe of gain, lofs, or 
a&ion, &c. be put in the firft place ; that number which 
denotes the fpace of time, or diftance of place, &c. be put 
in the fecond place; and that number Which is the gain 
lofs, or aftion, &c. be put in the third place : that , done, 
place the other iwo terms, which move the queftion, under 
tftofc of the fame name. 

Then if the blank of term fought fall under the third 
place. 

RULE, 

Multiply the three laft terms tbgether for a dividend, and 
the two firft together for a divifor ; the quotient arifing from 
them will be the fixth term. 


gut if the blank or term fought fall under the firft or fe- 


cond place. 


RULE II. 


Multiply the firft; fecond, and laft terms together for a 
dividend, and the other two together for a divifor ; the 
quotient arifing from them will be the fixth term. 

1. If the carriage of 5 cwt. 3 qrs. weight, 150 miles, coft 
3]. 7 s. 4d. ; what muft be paid for the carriage of 7 cwt. 
2 qrs. 251b. weight, 64 miles, at the fame rate ? 

cwt. qr. Ib. 1, s. d. d. cwt. qrs. lb. lb. 

5 3=1:644 374 = 808, and 7 2 2j= 865. 
lb. miles. d. 

644 • 150. 808 
865 . 64 . 

808 x 86$ X 64 = 44730880, dividend. 

T 2 644 


Digitized by uooQle 



Book IE- 


< tf ] 6 Compound Proportion j or * 

12 

644X 150= 966OO) 44730880(463 

6090 d. 

a948 20) 3? 7 


5080 £ 1 18 7, the anf. 


2 . If 2 men can do 1 z\ rods of ditching in 6| days ^ how 
many rods may be done by 18 men in 14 days ? 

men* days. rods. 

2 . 6.5. . 12.75 

18 . 14. 

12 75 X 18 x 14 = 3213 dividend 1 . 

2 X 6.5 = 13) 3213 (247- 1 x J rods, the anfwer. 

3. If a regiment of foldiers, confiding of 939, can eat up* 
351 quarters of wheat in 3 months ; how many foldiers wilt 

up 1404 quarters in % months, at that rate ? 


foldiers. months. qrs* wheat. 

939 -3 • 35 1 

2 . 1404 

939 x 3 * r 4°4 = 39550 ^ 8 , dividend. 
351 x 2 = 702) 3955068 (5634 


445 

2386 

2808 


4. If 30 men can perform a piece of work in 11 days ; 
how many will accomplifh another, four times as big, iiv 
one-fifth of the time ? 

men. days work. 

3 ° * 1* * 1 

V • 4 

30 X 1 1 X 4 = 1320, dividend. 
l\\irio/66oo , ' 

J J— ~ [“*77"" = 600 men * the anfwer. 

*. *>* If 9 m cn in 21 days mow ic8 acres of ground; in 

w . ™ an 7 days will 5 men mow 72 acres, at the fame rate pf 
working t 


men* 
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men. days. acres. 

9 . 2i 108 

5 7 2 

9 x 2i X 72= 13608, dividend. 

108 X 5 = 540J 13608 (25^. days, the anfvver. 

When the terms in proportion are more than 5, as may 
fometimes happen, the following rule of Mr. Emerfon’s may 
be ufeful. 

RULE. 

1. Here, as in the fingle rule of three, put that term in- 
to the fecond place, which is of the fame denomination 
with that fought $ and the terms of fuppoution one above 
another in the firft place ; alfo the terms of demand in the 
.fame order, one above another, in the third place; then the 
firft and* third of every row will be one name, and muft be 
reduced to the fame denomination, viz. the loweft con- 
cerned. 

2. Then proceed with each .row, as with fo many Tepa- 
rate queftions in the fingle rule of three, in order to find 
out the feveral divifors, ufing the fecond term .in common 
for each of them ; that is, in any row, fay, If the firft term 
gives the fecond, does the third require more or lefs ? if 
more, mark the lefler extreme; if lefs, the greater for a 
divifor. 

3. Multiply all thefe divifors together for a divifor, and 
all the reft of the numbes together for a dividend ; the quo- 
tient is the anfwer, and of the fame name with the fecond 
term. 

4. To contrail the work, when the fame numbers a*e 
concerned in both divifor and dividend, throw them out of 
•both ; or divide any numbers by their greateft common di- 
vifor, and take the quotients inftead of them. 

6. If the carriage of 150 feet of -wood, that weighs 3 (tone 
a foot, comes to 3I. for 40 miles; how much will the car- 
riage of 54 feet of freeftone, that weighs 8 ftone a foot, coft 
.for 25 miles? 


* 

150 feet. 

3 1 - • 

54 feet. 


* 

3 ftone. 


8 ftone. 


* 

40 miles. 


25 miles. 




*3 


$4 x 
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54 X 8 X 25 x 3 54 X 1 X 25 X i_ 54 x 5 54 9 

■ 1 1 ■ » ■ n ■ ■ ■ ■— 1 1 ■ 7"~** ** "* ZZH 

150x3x40 150x1X5 150 30 5 

5)9(1 1. 1 6 s. the anfwer. 

4 

x 20 
80 

Or by an arithmetical equation further infifted upon and 
explained in exchange. 

* f$$. feet. 3I. • H feet. 

* 2 ftone. $ ft one. 

* jjfp miles. miles. 


Divide both the divifors and dividends by their greateft 
common meafure, cancelling as you have done with them, 
and fetting down the quotients, till you have brought tfyc 
divifoj and dividend to, the*r lo\yeft terms. 

Z t 

is <} 

• % • . • 5) 9 ( 1 1. 16 s. the anfwer. 

4 

X 2d 


80 


7. If 248 men in 57 days, of 11 hours each, dig a trench 
of 7 degrees of hardnefs, and 232! yards long, 3-J wide, and 
24 deep 5 in how many days of 9 hours will 24 men dig a 
' trench of 4 degrees of hardnefs, and 337^ yards long, 5f 
wide, and 3I deep ? • •* 


The application of Mr. Emerfon’s rule for queftions of 
this nature, not giving the true anfwer in the original folu- 
tion, the following method of inveftigation by four rule of 
three ftatings, may be thought preferable. 

men • 
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2 79 


men. 
Tirft, 248 
hours. 

Secondly, n 
hard. 


days. 

Si 


men. 


J4 : 1 
J u , 2 * I both 

days. hours. days. V • f 
248 X & . 2 4 8X^ x ,, nVerle ‘ 

24 9 24 x 9 - 

days. hard. days. 


Thirdly, y : = = 5 : DirrS. 

The folidity of the trenches are 232^. X 3|X2f and 
337iX 5 jX 3 t refpeaively. 

work. days. 

Then it will be as 232^ 3 t* 2 t : 2+8 X '* * M * ' 

days. 


77 X 24 X 9 

248 X si x 11 x ; X ?37iX c-j X 
2324.x 3^ X 24 X 7 X 24 X 9 
equal to 132 the anfwer required. 


: : 337 * X St X 3. : 


Thofe who want a further explanation of Mr. Emerfon’s 
method, may find it more fully treated upon in arbitration of 
^exchange, which I had written Come time before I had the 
perufal of Mr. Emerfon’s book. 


S E C T. iy. 

COMPOUND PROPORTION; 

OR, THE 

RULE of THREE repeated. # 


A LL queftions in the foregoing rule of five (as hath 
been before obferved) may be xefolved by two or more 
operations in the rule of three repeated ; a few examples 
whereof we (hall give : alfo feveral queftions that cannot be 

T 4 folved 
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folved by the rule of five, may be anfupered by two or more 
repetitions of the rule of three : variety whereof followeth. 

i. If % men can do ix\ rods of ditching in days $ how 
puny rods may be done by 18 men in 14 days? 

men. rods. men. 

As 2 : i 2 i : : 18 

I2t 

2) 225 (ll^t ro< ^ s * 

Alio 6i days = — : i|2£ rods = — : : days. 

1 2 2 I 

And 11 ) 1111 ( 1112 ^ 

■ 2 * i 1 2/ 1 \ ij 

%. If a regiment of foldiers, confiding of 939, can eat up 
351 quarters of wheat in 7 months.; how many foldiers wili 
eat up 1464 quarters in 5 months, at that rate ? 
qrs. wh. fold. qrs. wh. 

Dire&ly, 351 : 939 : : 1464 

39 

Reciprocally, 2 - : “ • S 4 $ 3 t\\ foldiers, the 

anfwer as before in the rule of five. 

3. If 9 men in 21 days mow 108 acres of ground 5 in 
how many days will 5 men mow 72 $cres, at the fame rate 
of working i 

acres, days, acres, days. 

Dire&ly, 108 : %i : : 72 : 14 
men. days. men. 

Reciprocally, 9 : 14 : : 5 : 25I days, the anfwer. 

N. Bo The firft queftion is what is generally called by au- 
thors the double rule of three direct ; and the fecond and 
third, the double of three inveife. 

- 4. By felling 240 oranges at five for 2d. half of which coft 

two a penny, and the other half three a penny, I evidently 
loft a groat ; pray how comes that about ? 

ora. d. ora. d. s. ora. d. ora. d. s. d. 

As 2 : 1 : : 120 : 60 = 5. Again, 3:1:: 120 : 40 = 3 4^ 
Then 5 s. + 3 s. 4d. = 8 s. 4<L the colt, 
ora. d. ora. d. s. 

And 5:2:: 240 : 96 = 8, confequently loft 4d. 

5 - 


2424V rods, the 
anfwer. 
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5. If 12 apples be worth 21 pears, and 3 pears coft a half, 
penny ; what will be the price of fourfcore and four apples ? ’ 

pears, d. pears, d. 

3 : .5 : : 21 : 3.5, price of 12 apples, 
apples, d. apples d. s. d. 

12 : 3.5 : : 84 : 24.5 = 2 ~£, the anfwer. 

6. A gay young fellow had 18200I. left him by an old 
uncle, to whofe memory he expended 3 per cent, of his 
whole fortune in a fumptuous funeral and monument j 9 pep 
cent, of the remainder he made a prefent of to his coufins 
forgotten for his fake by the old man; witH \ of what was 
left he bought a fine feat; with f of the refidue a ftud of 
horfes; he fquandered away 550 1. upon one miftrefs; and 
after he had lived after the rate of 2000 1. a year for 10 
months together, he had both ruined his health, and im- 
paired his fortune; pray at his death tyhat was there left for 
)iis lifter, who was his heir at law 1 ? 

100 : 3 : : 18200 : 546, funeral and monument. 

18200 — 546 = 17654. 

, 100 : 9 : : 17654 : 1588.86, coufins. 

17654 — 1588.86=16065.14. 

16065.14 x y = 4590.04, feat. 
16065.14—4590.04=11475.1 
8) 11475.1 (1434.3875, horfes. 

11475.1 — 1434.3875 = 10040.7125. 

. 12 : 2000 : : 19 : 3166.^, riotous living. 

-f- 550, miftrefs. 


10040.7125 — 3716.6 = 6324.0458J. 
6324.0458^1. 6324 1. -s. ix d. the anfwer. 

7. If a fack of coals be the allowance of 7 poor people for 
? week ; how many poor belonged to that parilh, which, 
when coals were 1 1 . 16 s. per chaldron, had 41 1. to pay iq 
6 week? on that account ? 


1. s. 1. chal. 1. chal. 



A? y : ~T :: 2 ~f : ~p= 3 l8 7 poor, the anfwer. 

8. It 
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8. It is a rule in fotne parifhes to affefs the inhabitants ini 
proportion to T 8 ^ of Acir rent ; what is the yearly rent pray 
of that houfe which pays 81 . ios, to the king under this 
limitation, at 5s. in the pound? 

tax. rent, tax rent. 

.25 : 1 : : 8.5 : 34. 

.8 : 1 : : 34 : 42 5 =; 42 1. 10 s. the anfwer. 

9. A andB are on oppofitefides of a wood 134 toifes about, 
they begin to go round it both the fame way at the fame 
inftant of time ; A goes 11 toifes in 2 minutes, and B 17 in 
3: the queftion is, how many times will they furround the 
wood before the nimbler overtakes the flower ? 


m{n. toifes. m. 

2 : 11 : : 3 ; i6£ toifes. 

Then 17 — i6£ = * toife B gains of A in going 17. 
toife. toifes. round. 

• • 0 i : 17 • • t : 17 rounds gone by A, 16- B. 

10. A ciftern holds 103 gallons, and being brimful, ha$ 

2 cocks to run off the water ; by the firft of which a pail of 

3 gallons will be filled in 1 minute, by the other in 1 minute 
and 15 feconds ; in what time will this ciftern be emptied 
through both thefe apertures together^ fuppofing the efflux 
of water all along the fame l 


7 1C 

Firft cock runs off 2 gallons =: — = — of the ciftern 

103 515 

in 1 minute. 

c 9 12. 

As 1 min. 15 fee. : 1 : — run off by the 

. . 4 103 5 \s * ■ 

fccond cock in 1 minute. 

1 c 12 27 

And — ~ + — = — - 9 run off by both in 1 minute* 

_ 5‘5 5*5 5*5 7 


27 


C | r 

I : : i : — =19 min. 4^ feconds, the anfwer. 


2 7 


11. If, when Port wine is 17 guineas the hogftead, a 
company of 45 people will fpend 20 1. therein, in a certain 
time ; what is wine a pipe when 13 perfons more ; will fpend 
63 1. in twice the time, drinking with equal moderation ? 

45 men 
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45 men : 20 1. : 2 58 men : 25./. 

And 25./ X2 = 5i./l.’s. worth, at 17 guineas per hog&ead. 

51./: $7.85 :: 63 : 21.8125 1. perhogfhead. 

••• 21.8125 1. x 2 = 43.6251. = 43!. 12 s. 6d. theaafwer. 


.12. In diftrefs at Tea they threw out 17 hogfheads of fu- 
gar, worth 34 1. per hogfhead, the worth of which came up 
to but 4 of the iijdico they caft overboard ; betides which 
they thr^w out 13 iron guns, worth 18I. 10s. apiece; 
the value of all thefe amounted to 4 of T 9 3 of the ftip and 
Jading; pray what of this value came into port? 

1 • s. d. 

17 hog(heads of ftigar, at 34 1. per hogfhead, 578 - — 

As indico, value - - IOII 10 — 

7172 

13 iron guns, at 18 1. 10 s. each, is - - - - 240 10 - 

Value of the whole caft overboard ----- 1830 - - 


Then 1 830 1 . = 4 °f tt °f the fhip and lading, or 4.4 + 

6 4. — .’9 * 

TV — TT* , 

27 181© 64 39040 . , . 

• . • — : —J— : : — : arrived atport4337l.i5s.64d* 


13. A, B and C will trench a field in 12 days; B, C 
and D in 14; C, D and A will do it in 15; and D, A 
and B in 18 ; in what time will it be done by all of them; 
and each of them fingly ? 


Firft A, B, C 
B, C, D 
A, C, D 
A, B, D 



• c8 333331 

.0714285 l part of the 
.0666666 1 whole work. 

•0555555 J 


All working three days will do .276984 part of the work. 
Then, .276984 : 3 days : : 1 work : 10.8309505 days, 
all working. 


B, C, D 
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B, C, D 14 

— ^0.830^5 . 

. . . days. 

3 16905 : 10 83095 : : 14 .-47.848 by A") 


A, C, D 15 

— 10.83095 


4.16905 : 10.83095 : : 15 : 38 969 by B 


A , B, D 18 

— 10.83095 


y alone. 


7.16905 : 10 83095 : : 18 : 27.194 by C 


A,B, C 12 

— 10,83095 


1.16905 : 10.83095 : : 12 : 111.176 byD 


14. If during the tide of ebb a wherry fets out from Lon- 
don, weftward, and at the fame inftant another fhould put 
off atChertfey for London, taking the diftanceby water 34 
miles ; the ftream forwards this, and retards the other, 2^ 
*niW in an hour; the boats are equally laden, the rowers 
eqi ally good, and the ordi nary way of working in ftill water, 
would proceed at the rate of five miles an hour: the queftioa 
is, where in the river the two boats would meet? 

It is plain from the queftion, that he that rows 

from ^ } ^ on don g oes | 2^ } m ^ €S ia an hour 
• h m. h. 


h. mile?. 
I : 2.5 
And 1 : 7.5 


Sura 10 : 1 : : 


3.4 Si 1 m jj es f rom 
34 : 25> S 


34 : 34 

c London. 

I Chert fey* 


15. A young hare harts 5 rods before a .greyhound, and 
is not perceived, by him till ihe has been up 34 feconds , fhe 
feuds away at the rate of 12 miles an hour, and the dog in 
view makes after her at the rate of 20 ; how long will the 
courfe hold, and what ground will be run, beginning with 
'the out-fetting of the dog ? 

5 rods or poles = 82.5 feet - - 1 hour == 3600 feconds. 

12 miles 63360 feet j and 20 miles =: IC56CO feet. 

Then 
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Chap. I. The Rule of Three repeated. 2^5. 

Then 3600'' : 63360 feet : 34'' : 598.4 feet. 

82.5 + 598 .4 = 680. 9 feet, the hare had ftart. 

8 : 20 : : 680.9 : 1 7 02 l> run by the greyhound, 

105600 — 63360 =’42240. 

42240 : 3600 : : 680.9 : r ' jn ' 3 y the greyhound# 

16. A lent his friend B fourfcore and eleven guineas 
from the nth of December to the 10th of May following 
B, on another occafion, let A have 100 marks from Se^ 
tember the 3d to Chriftmas following; quere, how long 
ought the perfon obliged to let his friend ufe 40 1. fully, to 
retaliate the favour ? 

„ Firft, 91 guineas =r 95 1. ns. for 150 days. 

And 100 marks = 6*>1. 13 s. 4d 1 13 days. 

Reciprocally, 95.55 : 150 days : : 66.0 •: 215 days. 

215I. — 113 = 102. 

Recip. 66 0 1. : 102 : : 40 : 1 70 days nearly. Q. E. F. 

17. There are two pieces of clock-work, moving with a 
fly, will each of them lower a weight uniformly to the 
depth of 35 feet 5 the firft weight, or A, defcends 44 inches 
in an hour; and when it is letdown 12 feet, the fecond, 
or B, is put off; and the train of wheels belonging to this 
machine is fo ordered, that the weights will be, in the fame 
level, 10O inches before they come to the bottom : the ve- 
locity of B’s defcent is required ? 

As— inches : 1 hour : : 12 feet =144 inches : - 1 - — . 

10 13 

35 feet = 420 inches — 1 00 inches = 320 inches, where 
the weights will be level. 

As — inches : 1 hour : : 220 inches : time A de- 

10 0 14 

fcends 320 inches, 

Then —2 = 12^2 hours, time B defcends to a 

13 13 13 

level with A. 

• . • *21? hours : 2I0 inches : : 1 houf : ss aA 

13 0 I76 . 

inches, the*anfwer. 

18. My water tub holds 147 gallons, the pipe ufually brings 
in 14 gallons in 9 minutes, the tap difcharges at a medium, 40 
gallons in 31 minutes ; fuppofing thefe both carelefsly to be 
left open, and die ware;* to be turned on at two o'clock in 

the 
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the morning; the fervant at five, finding the water running, 
lhuts the tap, and is folicitous in what time the tub will be 
filled after this accident, in cafe the water continues flowing 
from the main ? 

Firft, 9 minutes t -14 gallons : : 31 minutes : 487 gallons, 
fills in 31 minutes. 

Then 484 — 40 = 84 gal. in the tub at the end of 31 min. 

Alfo 31 min. : 84 gal. : : 3 X 60 = 180 : 4744 gal. in 
three hours. 

Further, 147 — 47tt= 99 rrg a l- the tub wantsof being full. 

And 14 gal. : 9 min. : : 99/, : 63 min. 48!,! feconds, 
the tub will be full. . 

• . • The tub will be full at 3 minutes 48^ feconds after 6. 

19. One being alked what hour of the day it was, an- 
fwered, the day at thin time is 16 hours long; if now f of 
the hours paft be added to 4 of the remainder, you will have 
the hour defired, reckoning from fun-rifing. 

Firft, I of the hours paft 4. 4 of thofe to come = hours 
paft. 

* . • 4 hours paft = 4 of thofe to come. 

And 4 4. 2 = 4 of the hours to come ~ hours paft, or 
time of the day ; cortfequently, the ratio of the hours paft 
are to thofe to come. 

As 4 to|i or as 14 to 11 
Then 44-4 = 4, the fum of thofe ratios. 

• . • 4 ; 4 : : 16 : 94, hours from fun-rifing. 7 o £. F. 

And 4 : 4 : : 16 : 6|, hours to fun-fetting. J ^ 

20. A triangular bath 6 feet deep, is exaftly inclofed by 3 
fquare pavilions, and re&angular ; the fum of whofe plans 
together make juft 50 poles ; the area of A, the lefs, is to 
that of B, the middle one, as 4! to 8 ; and the fum of the 
areas of A and C, the biggeft, is to that of B, as 8£ to 4 ; 
how many wine hogfheads of water will this bath receive? 

As 8B : 4iA : : 4B : 24A. 

8t — 24 = 64 = C’s proportional part* 

*Alfo A 2 t 4 -B 4 + C6 i= 


And 


As ia-5 : i o 


C2.25: 97 

:: U :i6j 

C 6.25 : 25 J 


poles, area of 
pavilion. 
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Chap. I. The Rule ot Three repealed. 287 

And by infpeftion the fides of the triangle A = 3, B = 4* 
C = 5. 

And as. i6x feet make a pole, 16.5 x 3 2= 49.5 feet, the 
perpendicular. 

Alfo 16.5 X 4 = 66 feet € T 6 = 33, h?df the bafe. 

49*5 X 33 =s 1633.5 feet = area of the triangle. 

And 1633 5 X6 = 9801 cubic feet, folidity of the bath. 

Alfo 9801 X 1728 = 16936128 cubic inches. 

• . • 231) 16936128 (7331 6 l £ -7- 63 =: 1163 hogfceads, 
47 l gallons. Q. E. F. 


21. A certain man hires a labourer on this condition, that for 
every day he worked he (hould receive ]2d. but for every 
day he was idle he (hould be mul&ed 8 d. when 390 days were 
paft, neither of them were indebted to one another; how 
many days did he work, and how many days was he idle l 


As for every day he worked he received - - 12 d. 

So for every day he played he paid - * - - - $ 


their fumaod. 


And as his idle days came to the fame money as thofe he 
worked, therefore the proportion will be contra ; 


viz. 20 
and 20 


8 

12 : 


: 39 ° 
: 390 




234 


22. A man hired a labourer for 40 days, on condition thatfcc 
(hould have 2od. for every day he wrought, and forfeit iod| 
for every day he idled, at laft he received 41s 8d. for his la^ 
bour ; how many days did he work, and how many was he 
idle. 


41 s. 8 d. = 500 pence. 

20) 500 (25 days wages. 

Then 40 — 25 = 15 days more. 

For every of which days he worked he had 20d. 
And for every day he played he paid - - 10 


30 

JBy contra proportion, 

As 30 : 10 : : 15 : 5 
And 30 : 20 : : 15 : ro 
• . • 10 = days he was idle. 

And 25 + 5 — 30 days he worked. 

22. There 
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23. There is an illand 73 miles round, and three footmen' 
all ftart together, to travel the fame \yay about it ; A travels* 
5 miles a day, B 8, and C 10: when will they all come toge- 
ther again for the hr ft time ? Emerfcn* s Arithmetic • 


Firft 8 r- 5 
Alfo 10—5 


3 miles, B 
5 miles, C 


1 


gains of A in one day. 


m. d. m. 

Then 3:1:173: 24^ days, when A and B mee't. 

And 5 : I : : 73 : *4t days, when A and C meet. 

But as in any multiple of thefe days they will meet again* 
it is evident that A and B may meet at the end of 3 times 44^, 
viz. 73 days, and likewifei'A and C may meet at the end of 
5 times i4f, or 73 days hence, A. B. and C will be together' 
for the firft time at the end of 73 days, and again at the end of 
146 days, again at the end of 219, 292, &c. ~&c. Q. E. F. 


The following machine being accounted a leaver of the 
fecond order, whofe force is dire&ly, and its preffure in a 
contra-proportion to the length. 

24 In giving directions for making an Italian chair, the 
{hafts whereof were fettled at r 1 feet between the axletree, 
whereon the principle bearing is, and the backhand, by 
means of which the weight is partly thrown upon the horfe. 
A difpute arofe whereabout on the fhafts the center of the 
body of this machine fhould be fixed ; the coachmaker advi- 
fed this to be done at 30 inches from the axletree ; others were’ 
t>f opinion, that at 24 it would be a fufficient incumbrance 
to the horfe. Now admitting the two paflengers, with their 
baggage, ordinarily to weigh 2 cwt. a piece, and the body 
ofthe vehicle to be about 70 lb. more, pray what will the 
beaft in both thefe cafes be made to bear more than his har- 
nefs ? 


Firft, 11-2.5 = 8.5; alfou — 2 = 9 > and 4 cwt. 701b. 

= 518 lb. 

DireCUy, 11 : 518 : : 8.5 : 400^ T , force. 

Contra, 8.5 : 400 T 3 T : : 2.5 : 1 1 7A, preffure in the former. 

Alfo 1 1 : 5 18 : : 9 : 4*3 • *r* forc _ e X in the ad cafe. 

♦ . • 9 : 423 : : 2 : 94 T \, preffure J 
Anfwer, the beaft bears 1 17-rrib. in th e former, and 94/r lb- 
in the fecond cafe. 


If 
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25. If a lever 40 effe&ive inches long will, by a certain 
powerthrown fuceeftively thereon, in 13 hours, raife a weight 
104 feet \ in what time will two other levers, each 18 effec- 
tive inches long, raife an equal weight 73 feet i 

As 40 inches : 104 feet :: 18 X 2 : 93.6. 

Then 93.6 feet : 13 hours :: 73 feet : 10 hours 8 f minutes, 
the anfwer. 

26. A weight of t J ib. laid on the ftioulders of a man;. 
is no greater. a burden to him than its abfoiute weight, or 
24 ounces ; what difference will he feel between the faid 
weight applied near his elbow, at 12 inches from the fhoulder, 
and in the palm of his hand, 28 inches therefrom ; and how* 
much more muff his mufcles then draw, to fupport it at right 
angles, that is, having his arm extended right out ? 

As 1 : 1.5 lb. :: 12 in. : 18 lb. weight 12 in. } from the 
And 1 : 1.51b : : 28 in. : 42 lb. weight 28 in. J {boulder. 

• . • 42— 18 = 241b. the anfwer required. 

27. A ball weighing four pounds upon the furface of the 

earth, to what height in the air muff it be carried to weigh 
but three pounds, and how long wopld it be falling to the 
ground ? Ladies Diary . 

Taking the earth’s femi diameter at 4000 miles. 

Then 4000 x 4000 = 16000000. 

As the weights of bodies decreafe as the fquare <of their 
diftance from the earth’s center rncreafes, we have, 

j 

Recip 4 : 16000000 :: 3 : 21333333^. 

Then i/21333333 4618 8021. 

Then 4618.8021 — 4000 = 618 8321 miles = 3267275 
feet, or 618 miles, 6 furlongs, 16 poles, 3 yards, 1 foot, the 
height the ball muff be carried. 

Again, 16.08,3 : I fquare fecond : : 3267275 : 203837.48. 

^203837.48 =451.48 '=: 7' 31" 29'", the time of 
falling. 

But at that great diftance from the earth, when the ball 
will have loft ~ of its weight, its velocity will alfo be dimi* 
nifhed. 

Viz. 16. o8£X. 75 =: 12.0625. 

Then as 12 0625 : 1 :: 3267275 : 270862. 

^270862 = 520" = 8' 40'% the time of falling. 

U 28. A 
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28. A ball defcending by the force of gravity from the top 

of a tower, was obferved to fall half the way in the laft fecond 
of time ; required the tower’s height, and the whole time of 
defcent? ' Ladies Diary, 1755. 

The fquare roots of the diftances being as the times, viz. 
as the 1 : 4/ 2 s : fo is the time of falling through the firft 
half, to the time of falling through the whole required 
height, 

• . • As 4/ 2 — 1 = .4142 : ✓ 2 = 1. 4142 2:1: 3414 
feconds, the time of defcent. 

And i a : 16.083 : : □ 3.4142=11.6574 : 187.48 feet* 
the tower’s height. 

29. Suppofe that in every Angle revolution of the upper 
ftone of a water-mill, it evacuates or grinds one-eighth of a 
pint of meal ; and fuppofing there be eight ftandards or 
pinions in the rounds that turn it once, and that thefe 
rounds are driven by a wheel of 45 teeth ; alfo the mean 
circumference of the water-wheel on the fame axis be 40 
feet, which requires one hundred and a half to move it, or 
put it into motion : now if a floodgate, whofe breadth is a 
foot, and height half a foot, and the height of the water be 
three feet above the furface of the hole, be let run diredtly 
againft the upper furface of the wheel, it is required to find 
the quantity of meal ground in an hour by the faid mill ? 

Gentlemen s Diary, 1751. 

Firft, 1 X .5X3= 1.55 alfo 62.51b. weight of a cubic 
foot of water. Then 62.5 X 1*5 = 93.7s lb. the inftanta- 
neous preflure of the water. 

Alfo, 16-.^ = 121 : i a : : 3 feet : = fquare of the 

time. 

And . — = the time, 
v J 93 

*.• /— :6 :: 1 : v /l 93= * 3 • 

V *93 

fecond. 

Alfo i^-cwt. = 1 68 lb. 

93.75 x 13.8924 -f • 168 = 7.75248 feet, any point of 
the wheel moves in one fecond. 

7.75248 : x :: 40 : 5.1595 feconds, moving round. 

5* 1 595 : 1 3600 : 697.742 rounds, the wheel moves 

in an hour. 

4> 

T 


89244 feet, velocity per 


* 
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— = 5.625. As 1 : 5.625 :: 697.742 : 3924.799 rounds, 

the ftone moves in an hour. 

8)3924.799(490.6 pints = 7 bufhels, 2 pecks, I 0 -| 
pints, the mill grinds in an hour. Q. E. F. 

' 30. Obferved, that while a ftone was descending to mea- 
fure the depth of a well, a firing and plummet (that from the 
point of fufpenfion, or the place where it was held, to the 
center of ofcillation) or that part of the bob, which being 
divided by a circular line, ftruck from the center abovefaid, 
would divide it into two parts of equal weight meafured juft 
18 inches, had made eight vibrations ; pray what was the 
depth, allowing 1150 feet per Second, for the return of found 
to the ear ? 

39.2 : 3600 : : 18 : 7840. 

v/7840 == 88.54378 vibrations in one minute. 

6°) 88.54378(1.475729 vibrations in a Second. 

1-475729)8. oooooo (5.421 Seconds in eight vibrations* 

i 2 : 16.083:: □ 5.421 = 29*387 : 472.64091^ feet. 

As 1150 feet : 1 : : 472.64091^ : .41099'', time the Sound 
was returning. 

5 421 — .41099" = 5*oi, true time of the body’s defcent. 

• . • 5 01 x 5. or = 25.1001 x 16.083 = 403.6932 feet, the 
depth of the well. Q. E. F. 

31. Afpire my genius ! help my rhiming mufe, 

In themes I in my native country chufe: 

Whilft others plow the waves, and tread the ftrands 
Of diftant oceans, and of foreign lands 5 
To fill the mouth of fame with Something new 
( No matter ’tis how much of it is' true) 

F rom Alps or mountains (lories ftrange they bring, 

Of defarts, caves, or horrid monflers fing. 

Tell how Vefuvins* fulph’rous darts do fly. 

Or ^Etna’s fmoak obfcures the azure fky ; 

Or magnify the hazards they have run, 

Scylla’s and Charybdis’ pointed rocks to fhun. 

Such tales we take on truft, from thofe who rove, 
Tho’ none give rules by . which the truth to prove, 

Eut this by numbers may explained be. 

By thofe who never did the cavern fee : 

In Derbyfhire,' a wonder of the Peak, 

Is Eldon-hole, as poets often (peak ; 

U 2 Whofe 
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Whofe depth exa&ly none could e’er defcry, 1 

Tho’ atheift Hobbes his utmoft (kill did try, > 

And wrote De Mirabilibus Pecci. J 

And burlefque Cotton, does ftrange tales rehearfe. 

In ruftic words, and Hudibraftic verfe. 

How he this mighty orifice did plumb, 

But could not at the bottom of it come. 

With fixteen hundred yards of rope let loofej 
And tells a ftory of a woman’s goofe: 

Fab’lous the one, fo muft the other be 
Erroneous too, without philofophy ; 

Extenfion of the rope might him deceive. 

Or fmall proportion which the plumb would have 
To fuch a length ; and part in water drown’d. 

When in this vaft abyfs, within the ground* 

But I the depth have found exaftly true. 

By gravity, a method fomething new. 

As heavy bodies do accelerate. 

In fpaces known firft to our Newton great. 

Four ponderous ftones into the well let fall, 

In meafur’d time, agreed in numbers all. 

A pendulum, fixty-one inches long, . 

By which the time I meafur’d (was not wrong) 

Vibrated freely (whilftthat each ftone fell) 

Eight times ; oy which the depth I’d have you tell. 
Allowing rightly for the approach of found. 

That your own works may not themfelves confound. 

Ladies Diary , 1 722. 


Firft, 39 2 : 3600 : : 61 : 2313.4426. 

4/231 3.4426 = 48.09826 vibrations in one minute. 

60) 48 09826 (.8016377 vibrations in onefecond. 

.8016377) 8 coooooo (9*097957 feconds at eight vibrations. 

Allb i 1 : 16.08J : : □ 9 97957 = 99.59182: 1601.7584. 

1150 feet : 1" :: 1601.7584 feet : 1.39283, time of the 
found’s afcent. 

Then 9 97957 — 139283 = 8.58674, true time of the 
ftone’s defcent. 

*.• i 2 : J 6.083 :: □ 8.58674" = 73.7321 : 1183.88 feet, 
the depth of Eidon-hole. 


CHAP. 
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CHAPTER II. 

SECT. I. 

SIMPLE INTEREST. 

I NTEREST is a (mall fum of money paid for the ufe 
of a larger fum, at any rate agreed upon ; which according 
to law muft not exceed 5 I. for the intereft of 100 1. print 
cipal for one year. 

C A S E I. 

The principal, rate of intereft, and time, being given ; tp 
find the intereft. 

Firft, When the yearly intereft of any fum is required; 

RULE. 

Multiply the principal by the rate of intereft per cent, per 
annum, dividing the produ&by 100; which is done by cut- 
ting off the two right-hand figures, thofe to the left being the 
intereft in pounds. Then multiply the remainder (if any) 
by 20, cutting off, as before for {hillings ; and that remain- 
der by 12, cutting off as before -dire&ed for pence ; and find 
the farthings (if any) after the fame manner; the figures to 
the left of thofe cut off being the intereft. 


1. What is 
at 5 per cent ? 

1 . s. 
873 16 


£4369 3 

20 

13.83 s. 

> 12 


the intereft of 873 1. 16 s. 8 d. for a year, 

d By Practice. 

I 1. s. d. 

— 5 per cent. = 873 16 8 

4 £43 >3 10 


10.00 d. Anfwer, 43 1 . 13 s. 10 d. 

’ XJ 3 2. What 
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2 9 4 SIMPLE INTEREST. Book II. 

What is the intereft of 1437 1. I 7 S * f° r a y ear > at 4* 
cent. 

By Practice. 


J. s. d. 
1427 17 - 
4a 

5751 8 - 

7 18 18 6 

£ 64.70 6 6 
20 


14 06 s. 
12 



1. 

s. 

d. 

20 per cent. = 7 

1437 


-j 


287 

II 

4i 

x 

8 

57 

10 

3 t 


7 

3 

9i 


£ 64 14 -i 


.78 

4 Anfwer, 64 1. 14 s. r-|d. 


3.12 qrs. 


3. What is the intereft of 178I. 16 s. for a year, at 3^ 

rr cent, i 


). s. 

I ; d 16 
3l_ 

538 8 . 

133 i 4 6 d. 

£ 6.68 12 6 
20 

33.72 s . 

12 


By Practice. 


20 percent. =7 

00 

6 

T 

V 

To 

35 

>3 

2 t 

X 

a 

3 

11 

3 t 

i 

a 

1 

15 

71 

X 

a 

- 

X Z 

9 l 


— 

8 

io£ 


£ 6 *3 8 


8-70 d. 
4 


a 80 qrs. 


Secondly, When the intereft of any film is required for 
feveral years, 

' it U h ? 
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Chap. II. SIMPLE INTEREST. a 95 

RULE. 

After the yearly intereft Is found, multiply that by the 
number of years, the product will be the anfwer. 

4. What is the intereft of 74!. 15 s. for five years, at 4! 1 . 
percent, per annum? 

By the Rule of Five. 

100 . 1 . 4-375 

74-75 • 5 • - 

4-375 X 74-75 X 5 = 1635.15625 dividend, and 100 X 1 
= 100 divifor. 

••• 100) 1635.15625 (16.3515625 = 16 1- 7 s * ** +d. the 
anfwer. 


By the Rule. 
1. s. 


74 *5 


By Practice. 

1. * 

20 per cent. ^ 


d. 


4 t 


299 *. — 

*8 13 9 

9 6 lot 

JLW - 4 r 
X 20 

5.40 s. 

X 12 

4.84 d. 

4 

.3.38 qrs. 


74 *5 


14 19 

- 

1 9 

10* 

* 9 

10-t 

3 

8* 

1 



Intereft for 1 year 3 5 4 t 

5 


Anfwer , £ 16 6 11J 


The fmall defeat in the practical methods, is owing to the 
parts of a farthing omitted. 

5. What is the intereft of 963 1 . 7 ?• 6d. at 34 per cent, 
for 13 years? 

U 4 T? 5 6 3 h 
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I. S. d. 

I 9 6 3 7 6 
3 t 

2890 2 6 

4 81 »3 9 
. 120 8 


^34.92 4 8^ 
20 


Ey Practice. 
1 • s • d« 
*20 per cent. = ^'963 7 6 


T 

i 6 

192 

*3 

6 

j 

z 

'9 

5 

4 

1 

z 

9 

12 

8 

t 1 

T 

4 

16 

4 


1 

4 

1 


£18.44 Year’s intereft £ 34 18 5 

12 a * — ■ — * 

- Year’s int. by the fiift method £ 34 18 5^ 

5.36 s. X 13 

4 

Anfwer, £ 435 19 8 

l.44d. ■ — — T 


* By Five Numbers. 

100 . 1 . 3.625 

963.375. 13 . 

963*375 X 3.625 X 13 = 45399.046875 

100') 45399.046875 (453.99046875 = 4531. 19s. 9 fd. 
anfwer. 

Thirdly, When the intereft of any funv is required for 
years and months. 

RULE. 

Firft find the yearly intereft, which multiply by the num- 
ber of years, as before ; then for the months divide the yearly 
intereft by the part or parts the given months are of a year, 
which add together with the reft, and their fum will be the 
anfwer. 

6. What is the intereft of 56 1 . jos. for 7 months, at 4f 
per cent, per annum ? 
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Chap. II. SIMPLE INTEREST. 

1. s* 

56 10 

4x 1. s. d. 

l\2 8 per annum. 


297 


226 - 
14 2 


2.40 2 
20 / 

£802 

12 


1 4 
- 4 


•30 

4 


1.20 qrs. 


1 8 the anfwer. 


By Five Numbers. 

P. T. G. 

ioo . 12 . 4.25 

56.5 . 7 


56.5X4.25X7 =2 1680.875, dividend. 


100 X 12 = 1200) 1680 875(1.400729 = ii. 8s. the 
anfwer. 

7. What is the intereft of 759 1. 16 s. 7d. for 12 year si 
4. months, at 5! 1. per cent, per annum ? 


1. s.* d. 

1. s. d. 

4759 16 7 

Year’s intereft 38 18 9! 

5 s 

I2 f 

3799 2 11 

467 5 9 

94 x 9 6 i 

12 *9 7t 

^38.94 2 5* 

Anfwer, £ 480 5 4^ 


20 


18.82 s. 
12 


9.89 d. 

4 By Five Numbers. 

P. T. G. 

3.59 qrs. 100 . .1 . 5.125 

759-829i£. 12.* . 

5.125 X 759-829 10X12.3=: 48027.534232^ 
100)48027.534(480.27534 = 4801. 5 s. 5|d. the anfwer. 

8 . Lent, 


% 
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” 8. Lent, at Chriftmas 1760, the fum of 5000). at 4^ 
per cent. ; after which time I lent feveral fums at the fame 
rate, and drew upon the borrower, as bufinefs required, viz. 
on Lady-day 1761, I drew for 185 guineas; on Midfummer- 
day, 1761, I lent 500 moidores, and drew for 700 1.; on 
Michaelmas-day, 1761, I lent 569 1 . 17 s. I demand what 
cafh the borrower owed me at that time\L 

51.= aV J 5 000 1 * principal, at 4- per, cent. 

250 
— 25 


4) 22 5 


225, intereft for 1 year at 4! per cent. 


56 5, intereft due at Lady-day 1761. 

50C0 principal. 


h 

5 : 


5056 5, amount at Lady-day, 

194 5 drawn =185 guineas. 


Z — l'o 


4862 — , new principal. 


243 2 

-24 6 2} 


4) 218 15 9|, intereft for 1 year at 4p 

54 13 II-, intereft due at Midfummer. 
4862 - laft principal. 


1 . 

5 = zVI 


•2 — T-o 


4916 13 lI * , . 1 , , 

-—25 - - = 700I. — 500 moidores, or 6751. 


4891 1311^, new principal at 4! per cent. 


244 1 1 8^ 

-24 9 2 


4) 220 2 6 $, intereft for 1 year. 

55 — 7I, intereft due at Michaelmas. 

4891 13 n*> laft principal. 

569 *7 - 

/ 5516 11 6£> the anfwer, Fourthly, 
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Chap. IL SIMPLE INTEREST. 299 

Fourthly, When the intereft of any fum is required for days. 


RULE. 


Firft find the intereft for a year, then by the rule of three 
dire&, viz. 365 : one year's intereft : : the days the money 
is at intereft : intereft required. J 


9. What is the intereft of 375 1 . 15 s. for 127 days, at 4I 
per cent, per annum ? 4 


1. s. 

£ 375 15 
4l 


I 5°3 “ - 

187 17 6 

93 18 9 


£ 17-8+ 16 3 
20 

16.86 S. 

12 


10.35 d. 

4 


1.40 qrs. 


days. 1. 

s. 

d. 

As 365 : 17 

16 

I0| 



12 

214 

2 

3 



JO 

214.1 

2 

6 

124 

17 



days. 

127 


365)2266 - 5 |( 6 1 . 4s. i|d. anf, ' 
76 
X 20 


1520 
60 
X 12 


po 

x 4 


144? 

348 


io. What is the intereft of 284 1 . 10 s. for two years, 
Jour months, and 25 days, at 3f per cent, per annum ? * 


284 1. 
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1 SIMPLE 

INTEREST. Book II, 

1. s. 

days. ]. s. 

d. • days. 

284 10 

365 : 9 19 

*t • • 2 5 

3 c 


5 

853 10 

49 


142 5 


5 

995 *5 • 

365)248 18 

7 f(» 3 s *' 7 r 

20 

20 


19.15 s. 

4978 


12 

1328 



233 


1.80 d. 

X 12 


4 

2796 


3.20 qrs. 

221 



X 4 


1. s. d. 

884 


i 9 «9 J b y ear ’ s 

intereft. - — ■ 



2 


i g 1 8 3f, two years. 

3 6 4 four months, 

— 13 7t> twenty-five days. 

£ 23 18 3h the anfwer required. 


Or as five per cent is fiatute intereft, multiply the given 
fumby the number of days, and divide the produ<ft by 7300 

(viz. 100 X? - j ; the quotient will give the intereft at five 

per cent. S but if the intereft at a higher or lower rate is re- 
quired, take aliquot parts of the quotient for a difference, 
which add or fubtraeft accordingly. 

I j What is the intereft of 547 1 . 15 s< at P er ccnt * 
for 320 days ? 

547-75 

3 20 v 


109550 

164325 


7200)1752 8000(24*0109 — 24 !• — s, 2| d. 

. , T 12. What 
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12. What is the intereft of 248 1 . 19 s. for 175 days, at 
4f per cent. ? 

248.95 

*75 

*24475 

174265 

248^5 


73)435.6625(5.96798, at five per cent. 

706 596798 

49 6 

582 5.371182 = 5!. 7 s. 5 d. at \\ per cent. 

7*5 

580 


13. What is the intereft of 713 1 . 17 s. 6 d. for 193 day s, 
at per cent. ? 

7 * 3- 8 75 

*93 


2141625 

6424875 

7*3875 


4) 


73) 1377-77875 (18.87368, at 5 per cent. 

644 4.71842, at if per cent. 

637 

537 14.15526= 14 1. 3s. i|d. theanf, 

268 
497 
595 


11 


It 
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It being looked upon as inaccurate in the calculation of 
intereft to take aliquot parts for months, becaufe the year 
is divided into months confifting of an unequal number of 



The 
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Chap. II. SIMPLE INTEREST. 303 

*Ihe Use of the foregoing Tabi*e. 

Firft, To find the number of days from the end of the year 
to any given day in any month in the year following. 

Oppolite the given day in the margin look under the given 
month, which will fhewthe number of days required. 

Thus, from December 31, till Auguft 18 following, are 

230. 

And till O&obcr 30, are 303 days, &c. 

Secondly, To find the days from any given day of any 
month, to the end of the year. - - - Suppofe July 27. 

From 365 days in a year. 
Take the number anfwering July 27, Viz. 208 

Rem. 157, days required; 


Thirdly. To find the number of days between a gfven day 
in any given month, and any given day of any other month 
in the fame year. 

Suppofe the days between April 5, and November 28, be 
required. 

The number anfwering November 28 - 332 

Subtract that anfwering April 5 - - 95 


Rem. 237,daysfought. 


Fourthly, To find the number of days from any given 
day of any month in one year, to any given day of any 
month in the next year. 


Suppofe the number of days from the 21ft of Auguft 1758, 
till the 27th of May 1759, were required. 

From - 365, days in a year. 

Take the N 2 anfwering Aug. 21 233 


Rem. 

Add the N? anfwering May 27 


1 32, to the end of the 
147 year. 


279, days required. 


But 
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But in the biflextile, or leap-year, if any one of the given 
days be before the 29th of February, atd the other after, one 
day muft b£ added on that account. Thus, if the number 
of days in the laft example had been from the 21ft of Auguft 
1759, till the 27th of May 1760, it would have been 280 
days. 

13. What is tlie intereft of 150 1 . from the 18th day of 
January, to the nth of November, at 4| percent, i 
314 November 11. 

18 January. 

297 

150 

— 20) 

«' 73)745*5° (6.1027 

•30s 1 


5.7976 = 5 1. 15s. 4I d. 


14. What is the intereft of 384I. 16 s. from the 7th of 
May to the 1 1 th of December, at 5I per cent. ? 

345 December n. 

127 May 7. 

218 

3848 


3078+ 

3848 

7696 

93) 838. 864 (11.49128, at 5 per cent. 

1.14912, at i percent. 


12.6404=12!. 12s. 9fd. 

15. What is the intereft of 537 1 . 15 s. from November 
the nth, 1754, till June the 5th, 1755, at 3*. per cent.? 


537-75 
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537-7 

20 


3^5 

3«5 


322650 To the year’s end 50 
107550 156, to June 5th. 

$3)1107.765 ( 15.17486, at 5 p. cent. 206 days in all. 


3.03497 = 1 per cent. 


4.17318 =1 1|- per cent. 

11.C0168 = 11l.-s.-4d. the anlwer. 


tntereft is to be calculated in the fame manner on ca(h 
accounts, accounts current, &c. where partial payments are 
made, and partial debts contracted. 


16. On the iftof May I lent Ralph Newlands* per bill, 
at one day’s date, 500 1. , which I received back in the fol- 
lowing partial payments, viz. on the 13th of May 50 1 . ; 
on the 4th of June 56 1 . 5 on the 14th of Jiily 4.4 1 . 5 on 
the 23d ditto 50 1 . j on the 18th of Auguft 87 1 . ; on the 
30th ditto 13I. 5 on the 21ft of September 30 1 . ; on the 
18th of Oftober 30 L; on the 29th ditto 40 1 . ; on the nth 
of November 50 L; on the 28th of December 50 1 .* what 
intereft is due, at five per cent. ? 



X 


M 
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bo 6 SIMPLE INTEREST. 

Bo 

Mr. Ralph Newlands - - 

Debtor. 

G, 

m 


1. 

u 

May 1. Lent per bill at one day’s date 

- 500 

h 

13. Received in part 

- 5 ° 



Bal. 450 

21 

June 4. Received in part - 

- 5 6 



Bal. 394 

40 

July 74. Received in part - * * 

- 44 



Bal. 350 

9 

23. Received in part 

- 50 



Bal. 300 

26 

Aug. 18. Received in pait • r 

- - 87 



Bal. 2x3 

12 

30. Received in part 

'* 13 


\ 

Bal. 200 

22 

Sept. 21. Received in part - - • - 

- 3 ° 


■ 

Bal. 170 

27 

061 . 18. Received in part 

- 20 



Bal. 14c 

11 

29. Received in part - 

- 4 C 

1 i 


Bal. ioc 

13 

Nov. ii. Received in part 

- 5 C 

) 


Bal. 5c 

>47 

Dec. 28. Received in full of principal 

- 50 



Prod. 

6500 

w 

1576® 

3 * 5 ® 

7800 

2556 

4400 

459 ® 

1540 

1300 

2350 


598^.6 


73) 598'46(8I. 3 s. iifd. intereft on this account. 


17. Lent JohnJamcfon, per bill, dated 1 8th of January, 
payableone day after date, 878 1. 19s. iod. which 1 received 
back in the following partial payments, viz. on the 27th of 
February 57 1 . 15 s. 7 d . ; on the 1 8th of March 37 1. 14 s.; 
on the 29th of April 34 1 . ns.; on the 12th of May 136U 
15 s. 7 d. ; on the 19th of June 67 1 . 13 s. 4d. ; on the 15th 

of 
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Extended. 

1. s. d 


Jan, 18. Lent per bill at one 7 Q 0 

day’s date - - • j ° 7 ° * 9 .10 

Feb. 2*7. Received in part - 57 15 7 


Bal. 821 4 3 

Mar. 18; Received in part - 37 14 


. ;k .. .. # ^ Bal. 783 10 3 

April 29. Received in part - 34 n 


Bal. 748 19 3 

May i£. Received in part - 136 15 7 


, • ; ; Bal. 2 3 8 

June 19. Received in part - 67 13 4 


Bal. 544 10 4 

July 15. Received in part - 15 15 6 


fcfiap. II; SIMPLE INTEREST; 307 

of July 15 1. 15 s. 6d. ; on the 25th ditto m 1. ji s. ud. ; 
on the $d of Oftober 78 1 . 7 s. 4d. ; on the 19th of No^ 
vember iool. \ on the 23d ditto 100 1. 5- and on the 30th of 
.December received the balance of the principal : how much 
intereft ought I to claim at five per cent. ? 

Cafli Tranfa&ions with JortN Jameson. 

C| Products. 

*5 L •• d - 
40 3515$ 13 4 

19 15603 - 9 
42 32967 io 6 
i 3 9736 10 3 
38 23262 19 4 
26 14157 8 8 
10 5287 8 4 

7c 29200 4 2 
47 15922 12 5 
4 955 2 4 

37 5 * 3 + 16 7 

• £ 187327 6 8 

Com- 


, . Bal. 528 14 10 

Ditto 25. Received in part - in n n 


, . . Bal. 417 2 11 

Oft. 3. Received hi part - 78 7 4 


. Bal. 338 15 

Nov. 19. Received in part - 100 


rv Bah 2 3 y *5 

Ditto 23; Received in part - 1 00 


K Bah 138 15 

Dec. 20. Received in full of) 0 
principal a - - - \ ^8 15 


X 2 
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By the Table* 


2$ Feb. 

18 Jan. 

1 8 March 
27 Feb# 


2g April 
ig March 


1 2 May 
29 April 

19 June 
12 May 


isJ ul r 

19 June 


*5 July 


30a. 
25 July 


58 

18 

4° 

77 

58 

*9 


i*9 

77 

42 


132 

112 
1 3 

170 

HI 

38 


I96 

170 

*"26 


10 


276 

206 

"To 


1. 

9 , 

d. 

878 19 

10 



5 

4394 

’l9 

2 

35*59 


4 

821 

4 

3 



6 

4927 

5 

6 



3 

14781 

l6 

6 

821 

4 

3 

15603 

0 

9 

783 

10 

3 



6 

4701 

1 

6 



7 

32907 

10 

6 

| 748 19 

3 



21 

9736 

10 

3 

612 

3 

8 



12 

7340 

4 

0 



3 

22038 

12 

0 

1224 

J 7 m 

_4 

23262 

*9 

_4 

544 

10 

• 4 



H 

7078 14 

4 



2 

H* 57 

8 

T 

528 h 

10 



10 

5287 

8 

4 

4*7 

2 

11 



_7 

2920 

0 

5 



10 

29200 

4. 

Ui 


19 Nov. 
3 0£t. 


3 2 1 

276 

47 


?3 Nov. 4 


30 Dec. 


364 

327 

37 


i. 

338 


«• 

>5 


2032 13 


6 

7 


14228 14 6 

1693 17 i* 


1^922 12 5 


238 15 


955 ^ 4 


138 15 


832 13 


4996 1 

138 15 


5134 16 7 


The fumof allthefe mul- 
tiplied into their refpe&ive 
times are 187327 1/ 6 s. 8d. 
Then 

1. s. d. 1. s. d. 

73) *873.27 6 8 (as 13 *i- 

413 interelt# 




197.60 

51.60 

4 

206.40 


CASE 
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£hap. II. SIMPLE INTEREST. 3 o$ 
C A S E II. 

The amount^ rate per cent, and time given j to find the 
principal. \ 

RULE. 

As the amount of iool. at the rate and time given : is 
to ioo 1 . : : fo Is the amount given : to the principal re* 
quired. 

t. What principal fum, being put out to intereft at three 
percent, per annum, will amount to 3998 1. 12 s. iofd. 
in 3 1 years, and 54 days ? 

years, days. 

Time 3.3979452 = 3 | 54 

3 intereft of ICO 1 . for a year. * 

10.1938356 = intereft of 100J. for 3* years, 54 days. 

+ 100 , 

iio.I 9^356 % amount of iool. for the (aid time. 

As 1101930356 : 100 : : 3998.644791^ : 3628.737275. 

••• 3628.7372^.5=36281. 14s. 9 d. the anfwer. 

And 3998I. las. io| d. — • 3628 1 . 14s. 9 d. = 369I. 
l8 s. i|d. difcount. 

2. What is 309I. 16 s. 10 d.- due three years, onequar* 
ter, two months, 18 days hence, worth in ready money* 
abating or difcounting 4! per cent, per annum ? 

3.465982, time. 

573-4* rate reverfed. 


43^6393 

103979 

24262 

*733 


15.16367+ *oo=: 115.16367. 

115.16367 : IOO : : 309.841 f : 269.044627. 

269.044627 ]. = 269 1. - s. io|d. the anfwer. 

And 309]. 16 s. 10 d-. — 269 1 . -s. 10 f d. ss 40 !• 
15 s.' 11 -^d. difcount. 

CASE III. 

The amount, principal,* and time given ; to find the rate 
*f intereft, 

X3 RULE. 
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RULE. 

As the principal multiplied into the time : is to the wholp 
intereft ; : fo is 100 1. : to the rate per cent, per annum ? 

i. ^.twhat ratp of intereft, per cent, per annum, will 
3628]. 14s. gd. amount to 3998 1. 12s. iO£d. in 3^ 
years, and 54 days ? 

3628.737275, principal. 3998.6447919, amount. 

549793-3* ti . me Averted. 3628.737275, principal. 

, 10886211825 . 369.90751^ intereft. 

JC88621183 : ■ -1 j i. ..".r 

326586355 
,25401161 
3265863 

* 45 ' 5 ° 

18144 

' "! 

12330.249681 : 369.90751^ : : 100 : 3 per cent 
369.90751^ x 100 = 36990.751/?. 

12330.2497) 36990.75 ip (3 per cent, per annum, thean- 
fwer. 


2. At what rate of intereft, per cent, per annum, will 
269I. -s. io^d. amount to 309I. 16s. iod. 103-^ years, 
(wo months, and 18 days. * 

269.044627, principal. 309.841666, amount. ♦ 

2895643 '—-269.044627. 

'8071339 40.797039, intereft, 

J076178 rr— 1 ■ 1 - 

161427 
13452 
' 2421 

215 

s . 

'932.5037 : 40.797639 intereft : : 100 : 4'375= 4 t 
pent, the anfwer. 

C A S E IV. 

The principal, amount, and fate of intereft being given* 
to find the time. 

RULE. 
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Chap. II. SIMPLE INTEREST. 311 

RULE. 

As the intereft of the whole principal for one year, at the 
given rate : is to one year : -. fo is the whole : to the time 
required. 

1, In what time will 3628 1 . 14s. 9 c!. amount to 3998 1 . 
12 s. io|-d. at three percent, per annum? 

2628.7 27 s ' 3098.6348, amount. 

J x 3 - 2628.7373. principal. 


108.862125, years intereft. 369.9075, intereft. 


108.862 : 1 : '. 396.9073 

108.862) 396.9073 (3.397938 = 3 J years, 54 days. 
329586 —25 


433 21 3 

147938 

326586 

3 6 5 

106627 

739690 

97976 

887628 

443814 

8651 


7620 

53-99737 = 


54 days. 


1021 

979 


42 

33 

9 

2. In what time will 269I. -s. 10-Jd. amount to 309 1 . 
l6s. rod. at 44 per cent, per annum? ' 

269.044627, principal. 309.84166^, amount. 

573.4, rate referved. 269.044627, principal. 

10761785 40.797039, intereft. 

807134 — — 

*88330 

* 345 * . .. ** 

11.77070, year’s intereft. 

„ iL_ X 4 As 
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312 SIMPLE INTEREST. Book II, 

As 11.7707 : 1 year : : 40.797039 : 3465982 years. 

?i. 7707)40.797039 ( 3465982 = 3^ years, ? months, 18 days, 
253121 —.25 = ^ year. 

548493 215982 

470828 £ so 166666 s: 2 months. 


776659 

.049316 = 18 days. 

706242 

365 

?° 4*7 

. 246580 

58854 

295896 

11563 

147948 

?°593 

18.000340 

970 

942 


28 


2.3 



5 

Questions in the three loft Cases refohed by the 
Rule of Five. 


1. Whatmoney, at 31 per <:ent, will dear 3$ 1. 19s, in 3 
year and quarter’s time r 

P. T. G. 


100 .1 . 3.5 

1.25 . 38.5 

100 X 1 X 38.5 = 3850, dividend j and 3.5 X 1.25 =5 
4.375, divifor. 

Then 4.375)3850(8801. the anfwer. 

2. Put out 384 1 . to intereft, and in 8f years there were 
542 1. 8 s. found to be due j what rate of intereft could then 
|e implied ? 

542 1 . 8 s. — 3841. = 158 1 . 8 s. intereft, 

P. T. G. 


384 . 8.25 . 15.4 

100 .1 


158.4 X 1O0 X 1 = 15840* dividend } and 384 X 8.25 =3 
3168, divifor. 

" 3168)15840(5 percent, per annum, the anfwer. 

" 3, Lent 
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£hsp.II. SIMPLE INTEREST. ji 3 

3. Lent 109 guineas at 4 per cent, which, by the 18th of 
Auguft 1760, was raifed by the intereft to fo many moidores, 
bating % s. 6d.; pray on what day did the bond bear date ? 

109 guineas .= 114I. gs. ~ j 14.45, principal. 

109 moidores?: 147 1. 3s. which — $s. 6d. = 147 1.-$, 
S d. amount. 

Then 147I. -s. 6d. — J14I. 9s. =32!. «*. 6d.= 
32.575, intereft. 

P, T. G- 

100 . I , 4 

114-45 • ' ■ • f 32*575 

100 X 1 X 32 575 = 3257 * 5 > dividend and 114.45 X4 
P= 457 * 3 * * * 

457 * 6 * 8 ) 3257 * 5 ( 7*”555 = 7 years and 42 days. 

July hath 31 days. 

'Till Aug. 18 

Sum 49 — 42, gives July the 7th, the anfwer. 

4. If 100I. in 12 years be allowed to gain 39I. J9 s. 8d. 
|n what time wilj any other fum of money double itfelf by 
the fame rate of intereft ? 

P. T. G. 

?oo . 12 . 39.98,2 

1 .t . J 

39.982) 1200 
3998/ 120 


35.985) 1080.000 (30.0125 = 30 years and 4 \ days,anfw. 

5. In what time will the intereft of 49 1 . 3 s, equal the " 
proceed of 19 1. 6 s. at ufe 47 days, at any rate of intereft ? 

Reciprocally, 19.3 1 . : 47 days : : 49.15 1 . ; 18.45 days, 
the anfwer. 

6. A bond was made on the yth of Auguft 17x3, at 6 per 
cent, per annum, for 1114I. 10s. j on the utb of May, 

1718, 140 1. was paid off, and a frefh bond entered into for 
the remainder, at 5^ per cent, per annum ; at the time 
the intereft for this laft was 21 1. 16 s. 8d. there was paid 
off 87 1 . its. 9d. The old bond being then taken up, a 
pew one was given for the refidue, which being paid off 

jjeptefnber 11, 1724, the bond-owner took no mo^e than 
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$J4 SIMPLE INTEREST. Book II. 

14091. 16 s. 8d. in full payment. At what rate then did 
hp take intereft per cent per annum, upon the laft renewal of 
(he bond ? 

To the nth of May, 1718,, are 4 years 277 days = 
4.758904 1114.5x6 = 6687 

78.66, year’s intereft reverfed. 


28S534 2 4 

285534 2 

■581712 

323*2 

'( 31 8.2279, intereft for 4 years, 277 days. 

140 . . . . paid off. 

178.2279, furplus, 


• I 14.5 1 . 4 - 178.2279=1292.7279!. new principal. 
P. T. G. 


100 . I . 5-25 

,292 ♦ • • 21.8 z 

6787 8215) 2183.3333J (.3217 = U7 days, which an- 

fvvers to the 5th of September 1718. 

Then 1292.72791. + 2I.8.J 1 . = 1314.5612 1 . 

— 87.5875 paid off. 


£ 1226.9737, new princip. 


From September 5, 1718, till September u, 1724, are 
fix years, fix days = 6.01644. 

And 1409.82- 1226.9737 1.SB182.8596I. intereft. . 

P. T. G. 

1226-973 7 •' 6.01644 . 182.8596 
100 . * 

7382.0136)1828596(2477096 = 2!. 9s. 6£d. the 
anfwer required. 

***********»**?********* 

SECT. II. 

IN S U RAN C E. 

I NSURANCE is fecurity given in confideration of 
fo muc^ per cent, paid in hand to make good (hips, 
merchandizes, houles, &c. to the value of that for which 
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Chap, II. INSURANCE. ~ S i| 

the premium is received, in cafe of lofs by ftorm, pirates, 
ftre, or the like. 

This, as well as brokerage and commiflion, is com. 
puted in the fame manner as fimple intereft for a year. 

What is the infurance of 737 1 . 18 s. at 34- per cent. ? 

1 . s. Or, 


00 

CH 

IV. 

c*> 

tN. 

tV 737 *8 - 

3 f 



2 s. = f 73 *5 9 i 

2213 14. 


368 19 

1 *• == \ *4 *5 *T 

9 * 4 9 

4=1 7 7 6| 


i =t 3 *3 9 i 

£ 26.74 17 9 

- *8 5* 

20, 



j£ 26 14 11 

? 4-97 *t 


12 


“• 73 d ? 

. ' 

4 _ 

/ 

a.92 qrs. 

Anfwer, 26 1 . 14s. nfd. 

\Vhatis the infurance of 874 1 . 13 s. 6d. at 13! percent. 

1. s. d. 

Or, 

?74 13 6 

1* s. d* 

*31 

10 per cent, ss T 'o 873 *3 6 

11370 15 6 

2 = i 87 9 4 5 

437 6 9 

1=4 17 9 io£ 


t= i 8 14 11 * 

118.08 2 3 

4 7 5 > 

20 



118 1 6| 


1.62 — — 

1a . 

7-47 

4 

1.88 Anfwer, 118I. 1 *. 7* d * 

Primage 
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Primage is an allowance paid to mariners -at their firft fail* 
ing out of port for their loading the ihip. 

Stowage is the money paid for flowing the goods in a 
veffel. 

Average is the quota or proportion, which each propri- 
etor of a Clip, or the goods therein, is adjudged, on a rea- 
sonable eftimation, to contribute toward the Ioffes which are 
fuftained by fome of the goods being caft overboard for the 
prefervation of the reft, and of the ihip. 


What is the infurance of an Eaft-Indiaihip and cargo, va- 
lued gt 35727 1. 17s. 6d. at 17J per cent? 


1. s. d. 

35727 17 6 

io times 35727? 15 - 
7 times 250095 2 6 

£ - - 17863 18 9 
i - - 8931 29 4 i 

i - - 4465 *9 H 

£ 6386.35 15 31 
20 

7.14s. 

12 


1. Sa d. 

A 357*7 *7 6 J 

10 percent. = 3572 15 9 
5 per cent. = 1786 7 I0£ 
%\ per cent. = 893 31 1| 
i per cent. = 89 6 41 

f per cent. = 44 13 a£ 

lij per cent. = 6386 15 3I 


1.83d. Anfwer, 6386 1. 7 s. i J d. 
4 

3-35 qrs. 


SECT. Ill, 

B R O K A G E. 

*f 5 ROK^RAGE, otBrokage, is the fee or reward paid 
fl unto a perfon called a broker, for affixing a mer- 
chant or fa&or in buying or felling goods, &c. This bu- 

fipefs 
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finefs was formerly carried on by broken merchants or 
traders, from whence their name derived ; and in London 
they are not to a£t without licence from the lord-mayor. 

What is the brokage of 856 1 . 6a. 8 d. at 6s. percent? 

1. s. d. 1. s. <L 

8.56 6 8 J8 11 3 

20 — > 

f2 2 gt 

11.26 s. - 8 6| 

12 — ■■■ ■ - 

Anfwer, £211 4^ 

3.20 qrs. - - 

What is th# brokage of 737 1. 13 s. at 4 s. ' 9 d. per cent.? 


1. s» T. s* d. 

7-37 13 ^ 77 7 6t 

’ — 


20 


.... 

— — 

i i 9 

6 

7-53 *• 

i 0 

a 3 

H 

12 

1 

IO 

6.36 d. 

4 

Anfwer £ 1 15 

JL 

4 - 


1.44 qrs. 


What is the brokage of 2572 L 15 s. at 4 per cent. ? 


1. s. 

1. s. 

d. 

25.72 rs 

i 2 5 14 


20 



— — 

| 6 8 

7 f 

14.55 s. 

3 4 

3 * 

12 



■ ■ ... 

Anfwer, £912 


6.60 d. 



4 



2.40 qrs. 

' 



SECT. 
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S E C. T. IV. 

PURCHASING STOCKS. 

RULE. 

M ULTIPLY the fum to be purfcbafed by the excefS 
above lOOj and then proceed as before dire&ed nt 
computing intereft, the product of which added to the giver* 
flocks, gives the purchafe or you may find it by practice* 
if more con v^n ien t . 

What is the purchafe of £87 1 . 15 s. South-Sea flock, a ( 
1 ! 3 t P er cent. • 

]• s. I. s* d« 

987 *5 tV’ 9 8 7 15 - 

1 2r r 98 15 6 

' — f 19 15 

12849 15 - i 9 17 6 i 

493 17 6 t 4 18 9? 

246 1% 9 i » 9 4i 

123 9 4i 148 i . ' 


£ 1 37 °5 - 7 1 JL 1I2 4 *5 1 anfwer,- 

20 -« 


1. 00 s. 




L 987 2 S 
+ i 37 * 




jC ,I2 4 * 6 » 

the anfwi 



2. 769 1. 

India flock, at 1174 per cent, f 

1. s. 

d. 

1. 



A 769 ~ 



f, 4 76 18 

- - - - - 10 



38 9 

- - - - - 5 


d. 

* *5 7 

l 

1 

l 

1 

s. 

1 18 

5 i - 4 * “ 

5 

6 

- 19 

2r - - - - - 

’2 

£902 12 

3, the anfwer* 




3. What 

W ' _V ' 

\ 
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3. What is the purchafe of 1537 1 . 10 s. Bank flock, at 
131-J P er cent ‘ • 


yf 2017 19 4f, the anfwer required. 


1. s. 
t *537 »° 
i 384 7 

t 7 6 *7 

19 4 


6 

6 

4i 


r 


l. 

- - 25 

- - 5 

- - i 


4. 1812 1 . Bank annuities at Q3§- per cent. ? 


Firft, 100 

— 934 

1. s. d. 

181a - - 

- 1 15 10 3i 


1. 


* 90 12 

tV 22 13 d. 
2 5: 3* 


£ 115 10 3I 


^^696 9 if, the anfwer required. 


5. What is th^jifthafe of 1727 1 . Bank flock, at 119 
per cent. ? 


1 . 

. *727 

if 

1 328.13 

' 20 

2.60 s. 

12 


By Pradtice. 

. 1. s. d. 

•sV *7 2 7 - - 

s> i 172 14 - 
86 7 - 

34 10 91 

34 10 9? 

,£ 2055 2 7, as before. 


7.20 d. 


1. s. d. 

I 7 2 7 “ 

328 2 7. 

/ 2055 2 7, the anfwer. • / 

. „ .... 6 June 
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6. June the 23d, 1745, bought 900 1 . of new South-Seat 
annuities, at 1 ii|- per cent. viz. the day before the clofing 
the books, the brokerage whereof is always 2 s. 6d. percent, 
on the capital, whether you buy or fell. The Midfummef 
dividend, 2 per cent, became due and payable on the 10th of 
Auguft following ; by which time the rebellion growing 
confiderable in the north, the faid annuities were down at 
per cent. In the general alarm, fold 400 1. capital at 
that price ; but continued the remainder ’till a fecond, third,' 
fourth, and fifth dividend, as before, came due : and or i 
opening the books on the 10th of Auguft 1747, fold out at 
I02| per cent. Now reckoning I might have made five per ' 
cent, of my # money, had I kept it out of the flocks, how flood 
this article in point of profit and lofs ? L s. d. 

100 : in| : : 9 00 : 1002 7 6 

Brokerage of 900 1. at 2 s. 6d. percent. * 1 2 6 

, — ■ - .... ■ u 

. £ I00 3 *0 - 

1745, Midfummer dividend, at 2 per cent* 18 - - 

£ 9 8 5 10 - 

Inter, of 1003I. for 45 days, at 5 per cent, per ann. 6 14 8 

Brokerage of 400I. at 2s. 6d. per cent. - - 10 - 

£992 14 8 

Sold 400 1 . at 92! per cent. - - 370 - - 


£ 662 14 

Intereft for half a year due (he loth of Feb. 1746 15 11 


£ M 6 

Dividend received at that time - - 10 - 


8 

4t 

“4 


638 6 - 

Intereft due the ioth of Auguft, 1746. - 15 14 1 


' . ^44 - 2 

Dividend received at that time - * 10 — — 


634 - 2 

Intereft due the 1 oth of February 1747 -* 15 J 7 — 


Dividend received then 


649 17 2 
10 - - 


Carried over 639 17 2 
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I. s. d. 

brought over - 639 17 a 
Intereft the ioth of Auguft, 1747 - - - - 15 19 11 


655 17 1 

Midfummer dividend received Aug. io, 1747 10 - - 


4 * / * 

Sold off 500 K at I02| per cent. • - - - 512 2 6 

« , 132 i4 7 

Brokerage - - * - - - - - - - - - 12 6 
To my damage in the whole - * * ' • - £ 132 2 r 



SECT. V. 

REBATE, or DISCOUNT. 

R EBATE, or Discount, is an abatement of- a fum 
of money due fome time hence, in confideratiori of the 
prompt or prefent payment of the remainder.^ v 

The ready money that will fatisfy the debt is called the 
prefent worth ; becaufe if it was put out to intereft at the 
given rate per cent per annum for the time the difcount is 
computed, it would amount to the given debt. 

The true method of finding the difcount of any fum, is by 
Cafe II. in fimple intereft ; or, 

RULE, 

Firft find the intereft of iool. for the time mentioned; 
then, as 100 1. with the intereft is : to the intereft : : fo is 
the debt or fum propofed to be difcounted : to the difcount 
required ; which, fubtra&ed from the debt, leaves the pre- 
sent worth, or money to be paid down. 

I. What is the difcount of 57 L 18 s. due 12 months 
hence, at five per cent, per annum ? 

Y i 0g 
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3 22 REBATE, or DISCOUNT. Bookll. 

105 : 5 :: 57.0 1. s. d. 

.5 57 18 debt. 

105)289.5(2 75238 as 215 -£, difcount. 

jT 55 2 1 ij, prefent worth. 

2. What is the difcount of 573 1 . 15s. due three years 
hence, at 4'- per cent, per annum ? 

♦.5 x 3= 13-5 = intereft of 100 1. for three years, 

I, 3-5 s *3-5 :: 573-75 
. 13-5 

286875 

172125 

57375 

573 15 - 

ZI 3-5) 7745-625(68.24339 = 68 4 iot-difcount.' 

505 10 i|,QiE.F. 


3, What is the difcount of 725 1 . 16 s. for five months, 
at 3I per cent, per annum ? 

M. G. M. G. 

As 12 : 3.875 :: 5 : 1.614583 
101.614583 : 1.614583 :: 725.8 
725.8 


1291^666 

807291^6 

32291^666 

11302083333 


401.614583X1171.864583/ 

10161458/ 117186458 V 

91-453185) 1054.678 125 (1 1.532435 = 1 1 1* ios- 7 T d ‘ 

140146275 

48693090 

2966497 

222901 

39995 

3 2 59 

5 IQ 

Ot 


Digitized by 



Chap. II. REBATE, or DISCOUNT. 323 

Or to find the prefent money, obferve the following . 

RULE. 

Firft find the intereft of 100 1 . for the time mentioned, as 
before; then fay, As 100 1 . with the intereft added : is to 
100 1. : : fo is the debt or fum propofed to be difcounted : 
to the prefent money. 

4., What ready money will difcharge a debt of 54 3 1 . 7 s. 
due four months and 18 days hence, at 4*. per cent, per 
annum ? 

4 months = .333333 

18 days - = .049315 

Time != .382648 X 4 625== 1.769748, int. nf 100 
As 101.769748 : 100 :: 543 35 : 533 - 9 01 ,* = 533 1 * l8s> d . 

1 • s. d • 

Debt - - 543 7 - 

Prefent worth 533 j 8 — theanfwer. 

Difcount - £ 9 8 n| 

5. What ready money will difcharge a debt of 1377 1 . 
t3s. 4d. due two years, three quarters, 2$ days hence, dif- 
count 4-| per cent, per annum ? 

years = 2.75 

25 days = .0684.93 

2.818493X4.375=12.330907=1^. of ioc 1 . 

112.330907 : 100 :: 1377.^ : 1226.4359858. 

Anfwer, 1226.4359858 = 1226I. 8s 8^d. prefent money. 

6. What difference is there between the intereft of 500 1 . 
at five per cent, per annum, for 12 years, and the difcount 
of the fame fum, at the fame rate, for the fame time ? 

P. ' T. G. 

100 . 1 .5 

500 . 12 

5 x s°° X, 12= 30000, dividend. 

100 X 1 = Joo) 30000(300, the intereft. 

Then 12 x5s 60, the intereit of 100 1 . for 12 years. 

And 100 + 60=160, its amount. 

As 160 : 60 : : 500 : 187 1 . 10 s. the difcount. 

*.• 300 1 .— 187 1 . IOS. = 112 1 . 10 $, advantage to the 
intereft. 

Y 2 SECT 
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SECT. VI. 

EQUATION of PAYMENTS. 

W HEN fevcra! debts are payable at different times, 
and it is mutually agreed between debtor and credi- 
tor, that all thofe feveral fums be paid at fuch a time, that 
neither debtor nor creditor may be wronged thereby, this 
is called the equated time of payment. The rule given by 
Mr. Cocker and others for finding this equated time is, 

RULE. 

Multiply each payment by its time, and divide the fum of 
all thefe produ&s by the whole debt ; the quotient was by 
him accounted the equated time. 

A perfon dying, bequeaths to a younger fon ioool. to be 
paid as follows ; viz. 300 1. at one year’s end ; 300 1. more 
at a year and a half ; and the remainder at the end of two 
years and a half. Now the executor agrees with the legatee, 
to pay the whole at one payment; how long from the death 
of the father muft this payment be, fo that neither party be. 
Wronged, or fuffer lofs ? 

By the foregoing rule 300 Xi = 300 
300 X it = 450 
400 X 2f — 1000 


loco) 1750 (.75, or i| year* 
the anfwer. 

Mr. Kerfey finds fault with the foregoing method, as no 
intereft is thereby implied, and thinks that adifcount (ftatute 
intereft) (hould be allowed for each payment ; and to find the 
equated time, gives a rule to the following purport. 

RULE. 

Find the prefent worth of each payment, according to its re- 
fpedive time and rate ; then add all the prefent Worths toge- 
ther, and call their fum the principal ; laftly, having the prin- 
cipal, amount, and rate of intereft, find the time by Caie Iv • 
0/ Ample intereft. 

Now allowing a difcount of five per cent, the folmion of 
$he foregoing qusfiion will be as follows ; 

, viz. 
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viz. 105 : 100 :: 300 : 285 7142 
107.5 : 100 : : 3 00 : 279.0697 
J12.5 : 100 :: 300 : 355.5555 


9 2 °*3394 

5 per cent. 

£ 46.01697, int. for a year. 

IOOO, amount. 

920,3394, principal. 

46.01697 till 79.6606 : 1.731 1 = 1 year, 8 months, 
23 days, the equated time. 

But the learned Mr. Alexander Malcolm juftly obferves, 
that though the debtor gains the intereft of what he keeps 
after it was due, that he lofes only the difeount of what he 
pays before it was due, which is lefs than the intereft; and 
that therefore the creditor may juftly except againft Mr. 
Cocker’s method ; and I apprehend, that for the fame reafon 
the debtor may have as juft an exception againft Mr. Kerfey’s, 

The before* mentioned Mr. Malcolm, from an algebraic 
way of reafoning, founded on the principle# of fimple intereft, 
raifes and demonftrates a theorem, from whence is deduced 
, the following 

RULE. 

Find one year’s intereft of the debt that is firft payable, by 
which divide the fum of the debts (of the firft and fecond 
payments) and to the quotient add the fum of the times; call 
this the firft number found. 

Then multiply each debt by its time, and divide the fum 
of the produ&s by one year’s intereft of the firft payable debt ; 
which quotient added to the product of ihe tvyo times, call th.e 
fecond number found. 

Subtra# the fecond number from -J- of the fquare of the 
firft number, and out of the difference extrad the fquare 
root; which root being added to, or fubtracled from half the 
firft number found, the fum of difference will be the time 
fought. 

N. B. As this rule is ambiguous, if you take the fum, if 
that happens to be greater than the tim$ to the term of the 
laft payable debr, the difference will be the time fought. Or 
V 3 if 
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if you take the difference, and that be lefs than the time to 
the term of the firft payable debt, the fum will be the time 
fought. But if both the fum and difference happen between 
the two given terms, it muff be examined which of them will 
make an equality of intereft and difcount. 

I (hall here reaffume the foregoing queftion, allowing the 


intereft and dividend at five per cent, per annum ? 

D bt I 3 00 > * ts i fltere ft f° r a y ear l 5 !• 3°o Xi = 300 
1 300 300X1*5=450 


15)600 15)750 

40 50 

-J- 2.5, fum of the times. + 


42. 5* firft N° found. Second N° 51.5 

Then 4.2.5 X 42 5 = 1806.25, which -f- 4 451.5625* 

Alfo 451.5625 — 51.5 = 400.0625. 
^400.0625= 20.00156245 and 2)42.5(21.25. 

• . • 21.25 — 20.0015624= 1.248437 years, the equated 
time for the two firft payments. 

Then to find the true equated time when the whole ioool. 
muft be paid together, 

Put 6col. for the firft payment, intereft for a year 30 1 . 

„ 400 1. fecond payment. 

I 248437 7 times. 

*• 5 i . 

3.748437, their fum, 

2)37.08177, firft number found. 

18.54088, its half. 

Alfo 6col. X 1.2484376 = 749.06256 
400 X 2.5 == 1000 

30)1749.06256 

58.302C85 

1.2484376x2.5 = 3.121094 

Second number found = 61.423179 And 


30) 1 coo 


33 333333 
3 748437 
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And 37.08177 X 37.08177 = 1375.057666 

4) I375 057 666 (343-7 6 44« 6 
343.7644.16 — 61 423179 = 282.341237 
^282. 34.I237 = 16.80284 

*. 4 18.54088 — 16.80284 = 1.73804= i year, 8 mon. 
26 days, the true equated time required. 

2. At Michaelmas, feventeen hundred nineteen. 

My writings will (hew (which are yet to be feen) 

That tome were three hundred and twenty pounds due, 
; And half of that fum, befides forty-two, viz. 202 1 . 
Juft five years after, I then might demand. 

But would fain have the whole fomewhat fooner inliand. 
1 agree to rebate for the latter fum too, 

The fame rate (fimple) intereft our ftatutes allow. 

But then I expert fome ufe will accrue 
From my fixteen-fcore pounds, that laft year were due* 
Now to know on what day, I {hould be very fond. 
To receive my five hundred and twenty-two pound. 

Ladies\Diary> 1720. 

Debts $ 3 20 ^ * ts * ntere ft ft* one y* ar is 16 1 . 
t 202 

16) 522.(32.625 + 5 time = 37.625, the ift number. 
The 320 being according to the fecurities to be paid down. 
So 202X5 = 1010 

And 16)1010(63.125, the fecond number. 

Then 37 625 x 37.625= 1415.640625 
Alfo 4) 1415.640625 


353 - 9 IOI 5625 

— 63.125 18.8125* half the firft number. 

V 29 $ 7 8 5i5 6 25 =I 7*05 2 4 

1.7601 s: 1 year, 277 days; 
which anfwcrs to July 4, 1721. Q^E.F. 

As there are only a few days difference between this and 
the other method, and that this method will be operofe, par- 
ticularly when the payments are to be made at many different 
times, either of the former methods may do without anycon- 
fiderable wrong to either party; yet, in my opinion, truth is 
worth enquiring after. 

CHAP* 
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CHAPTER III. 

TARE and TRET. 

T ARE is an allowance in merchandize made by the} 
king %o the importer, or to the? buyer by the merchant, 
for the weight of the bag, cafk, cheft, wrappers, &c. in 
which any goods are put ; feveral forts of goods have their 
fares ascertained in a table annexed to the book of rate* 
Grofs weight is the whole weight of goods, with theclfcft, 
$aik, bag, &c. that contains them. 

Tret is an allowance, in weighable goods, of 41b. in 
1041b. made by the merchants in London to their tradefrren 
and retailers for break, wafte or duft, yet himfelf is only al- 
lowed tare in paying cuftom ; fo that he payeth as well for 
the bad as the beft commodity. 

Cloff, dough, or draught, is a fmall allowance made by 
the king to the importer, or by the feller to the buyer, to 
caufe the weight to hold out when goods are weighed again. 
The king allows 1 lb. draught for goods under 1 cwt, ; 2^5 
from 1 to 2 cwt; 3 lb. from 2 to 3 cwt.; 41b. from 3 to 
10 cwt. ; 7 lb. from 10 to 18 cwt.; and gib. from 11 to 30 
cwt. and upwards t 

Subtile, or futtle, is the weight of the goods when the 
tare is dedu&ed, but not the tret. 

Net weight is the remainder, when both, if both be aU 
lowed, are taken away. 


CwL 

10 

s = 

4 = 


= *1 


— T7 


of a tun. 


Aliquot Parts 
lb. 


a cwt. 


lb. 

14 =• 



cwt. 


4 =t1 

7 of 

4 =}(tcwt. 
3i = i J 


?=■*■ 

CASE I. 

When the given tare is the aliquot part of an hundred, at 
14 or 16 lb. 

RULE 

Divide the given weight by the denominator of the frac- 
tion representing the part, the quotient will be the tare. 

j. What 


Digitized by 


Google 



Chap. Ill, TARE and TRET. 329 


j. What is the net weight of four barrels of figs ? 
Cwt. qrs. lb. 

yiz. N* 1 - - - 3 1 18 1 

2 - - - 4 3 24 

3 - - - 6 - 20 

4 - - - 5 2 26 • 


tare 14 lb. per cwt. 


)20 

I 

4, grofs, 

2 

2 

4, tare. 

17 

3 

net. 


$. What is the net weight of five bags of cinnamon ? 
Cwt. qrs. lb, 

yiz. N* 1 - - - 1 3 24 -j 

2 - - - 3 1 18 / 

3 - - - 2 216 ^.tare 16 lb, per cwt. 

4 2 2 26 l 

5 - - - 1 3 

. * _____ 

7) 12 3 22 > g r °k. 


1 3 ii, tare* 


Cwt. 11 - 11, net. 


CASE ir. 

When tjie tare is not an aliquot part of an hundred, hut 
the aliquot part pf \ or \ of a cwt. 

RULE. 

Take £rft the aliquot part of an hundred, and then part of 
that part, agreeable to the nature of the queftion, until you 
have found the true tare. 

Another way of finding the tare when it is not an aliquot 
part of 1 12 lb. 

RULE. 

Multiply the hundreds by the tare to be allowed for i cwt* 
and for the quarters and pounds, in the grofs weight take a 

proportional 


© 
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proportional part of the faid allowance, and the fum is the 
tare in pounds ; which is either to be reduced into hundreds, 
and deduced from the grofs weight, or thegrofs weight into 
pounds, and then deduct the tare. 


tare 7 

lb. 

per 

cwt. 


Cwt. 1 

qrs. 

lb. 


4 

>9 

2 

12, grofs. 

4 

4 

3 

*7 



1 

- 

25 t> 

tare. 

Cwt. 

18 

I 


net. 


Otherways. 
J 9 X 7 = I 33 ,b - 
?X 7 = 3 f 
lb. 8 = i 

4 = i 


lb. 137-'-= 1 cwt. 25^ lb. 
tare, as by the other method. 


2. What is the net weight of 15 cwt. 2 qrs. 21 lb. tare 
lb. per cwt. ? 

Or 15 x 8 = 120 
1X8= 4 

lb. 14 = 1 

ire. ■ — ■ - 

Tare 125^=1 cwt. 13Mb. 
et. as before. 


Cwt. 

qrs. lb. 

7 

15 

2 21 

2 

2 

- 27 


I 

- *3! 


14 

2 7 l 


3. What is the net weight or of 4 bags of hops, tare 4 lb^ 
per cwt. ? 

Cwt. qrs. lb. Otherways thus, 
viz. N® 1 — 4 1 18 17 X 4 = 68 

2 - - 3 3 24 4x4—2 

3 * - 4 2 16 4x4^1 

4 - * 4 3 4 

lb. 71 = 2 qrs. 151b... 


17 3 6, grofs, tare, as before. 


17 

3 

6 , 

4 

I 

22 f. 


2 

* 5 » 

*7 

- 

19 . 


CAS? 
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CASE III. 

When the tare is no aliquot part of an hundred weight, 
quarter, &c. 

RULE. 

Divide the given tare into aliquot parts of an hundred, 
quarter, &c. the fum of which will be the anfwer. 


I. What is the net weight of iqcwt. 3 qrs. 14 lb. of an- 
timony, tare 6 lb, percwt.? 


Cwt. qrs. Ib. 

71 


>9 

3 14 

2 

3 10 

I 

1 19 

4 

1 1 

1 

- 7^ tare. 

18 

3 6 !» net ' 


Or thus. 

19 X 6 = 1 14. 

3 


6 = 
6 = 
lb. 14 = 


tx 

*x 


3 

T 


U9t=icwt. 7*Ib. 
tare, as before. 


%. What is the net weight of 71 cwt. 3 qrs. 21 lb. of pot- 
aflies, tare iolb. per cwt. ? 


Cwt. qrs. lb. 



Or thus. 

71 X 10 = 710 
i X 10 = 5 

tX IO= 2* 

14 = l£ 

7=JJ 

Tare 719^ = 6 cwt. 
iqr. 1 9^ lb. as before. 


3. What 
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,. What is the net weight of five cafes of allum, taro 


•J2lb. percwt. 

Cwt. qr. lb. 
viz. N° t - - 2 i 27 

2 - - 1 3 2 5 

3 - * 3 “ 18 

4 - - 2 2 21 

5 • * 3 1 *5 


a 

■*3 

2 

22 

7 

6 

3 

II 

* 

- 

3 


l 

— 

1 

•20| 

Tare 1 

1 

24t 

Net 

12 

— 

2 St 


Otherways. 

13 X 12 = 156 
|XI 2 = 6 

]b. 14 = if 

lb. 8 = | 

Tare 164^ as before = 
I cwt, 1 qr. 24 jib. 


4. What is the net weight of five cafes of oil, weighing 
s follows, tare 18 lb. percwt.? 


N‘ 


Cwt. qrs. lb. 


• 3 

3 

‘9 

4 

I 

25 

3 

2 

21 

1 5- 

- 

*7 

‘4 

2 

18 

21 

3 

16 

3 

- 

Mi 

— 

1 

*51 


Tare 322 


Otherways. 

X 18 = 378 
f of 18 = 9 

-'of 18 = 4 f 
j of 18 = ^\ 

Tare 7q4 = «cWt. 2qrs. 
2 lb, as before. 


Net 18 1 1 


5. What 
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Chap. III. TARE and TRET. 35$ 

5. What is ‘the net weight of 27 cwt. 1 qr. 21 lb. of 
prunes in calks, tare 20 lb. per cwt. ? 


Cwt. qrs. lb. 

7 : 

41 


27 

I 21 

3 

3 r 9 


3 2 5 i 

4 

3 i6|, tare. 


Otherway*. 
27 X 20 = 540 
| of 20 = 5 

2 \ 


TS 


T of 20 2 
Of 20 = 


Tare548J = 4cwt. 3qre. 

1 6-*- lb. as before. 

Cwt. 22 2 4i> net. 

6. What is the net weight of feven fats of hogs b riffles, 
each containing 3 qrs. 191b. tare 171b. per cwt. ? 


Cwt. qrs. lb. 

- 3 >9 
X 7 


Othcrways. 
6 X 17 = 102 
.i X *7 = 4 * 

I ^ - — • — ‘ 

T 


8 

I 6 

I 21 

lb. 7 = 1 

7 

— 

3 K 

Tare 109^ 

2 

-< 

- 12! 



- 

- 6* 



- 

3 25b, tare. 


Cwt. 5 

1 2 3 t 



qrs. lb. 


In many commodities the allowance for tare is not reck- 
pned by the hundred weight, but fo much of the grofs ; 
this is called invoice tare. 


C A S E IV. 

When the tare of raw filk from Smyrna or Cyprus is to 
be dedu&ed, 

RULE, . 

For 3 cwt. and upwards allow 16 lb. tare ; from 3 cwt. 
down to 2 cwt. 14 lb. tare ; and from 2 cwt. downwards, 
12 lb. tare. 

Likewife in Virginia tobacco: x 

For all hogflieads under 3 cwt. allow 70 lb. tare; from 
3 to 4 cwt. 80 lb. ; from 4 to 5 qwt. go lb.; and from 5 cwt. 
upward, 1 00 lb. tare. 

I. What 
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1. What is the tare of eii 

Cwt. 

qrs. lb. 

viz. N° 1 - - 2 

2 18 

2 - - 3 

1 21 

3 " • 4 

2 8 

4 ' - 3 

3 12 

5 --S 

2 12 

6 - - 4 

3 19 

1 - * 5 

2 27 

8 - - 5 

3 


TRET. Book II. 


qrs. lb. 


r tare^ 



2 

*4 

— 

2 

24 

- 

3 

6 

— 

2 

24 

— 

3 

16 

— 

3 

6 

— 

3 

16 


3 

16 

T 

1 

10 

- 

2 3 



I. What is the tare of fix bales of raw filk ? 
lb. 


1 - - 325 

2 - - 185 

fi6 
1 12 

Grofs 1505 

3 * * 2 74 

!> tare < :6 

T are 84 

4 * * 377 ; 

— 

5 - - 129 

6 - - 215J 

! 12 

' Net 1421 

i lh 



CASE V. 


When allowance is required for tare and tret, 


RULE, 

Find what is to be allowed for tare, according to the fore-* 
going rules ; which having deduced, the remainder is futtle, 

which divided by 26, and the quotient is what is to 

be allowed for tret, which deduct from the futtle, and the 
remainder is net. 


1. What 
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1. What is the net weight of a puncheon of prunes, grofs 
I3cwt. iqr. 21 lb. tare 141b. per cent, tret 41b. in 104/ 
Cwt. qrs. lb. 

8 | 


IO4 -r -4 


26I 


•3 

I 

21 

i 

2 

20, 

II 

3 



1 

22, 

II 

1 

7 > 


2. A merchant buys fix hogfheards of tobacco, each con- 
taining 9 cwt. 1 qr. 141b. grofs; tare 1 cwt. — qr. 18 lb. 
per hogihead ; tret 41b. in 104; and cloff 31b. in every 
336 grofs; what will the net weight come to at 6|d. per 
pond ? 

Cwt. qr. lb. Cwt. qrs. Ibi lb. 

9 1 14 X 6 = 56 1 grofs t= 6300 

1 - 18 X 6 = 6 3 24, tare = 780 

49 1 4, futtle = 5520 

1 3 16, trqt = , 212 

47 1 16 = 5308 

112 ) 63OO ( = 561b. - 2 cloff = 56 

- 3 

46 3 16, net = 5252 


40 

12 


5252 

■ ■ ■■ s. d. 

131 6 - 

10 18 10 


142 4 10, the anfwer. 


Mr. 
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London, March 10, 1758* 

Mr. James Denton, # 

Bought of John Sands, fix cafks of Barbadoes fugar* 

° 1L 1U 


N # 1 

2 

3 

4 

5 

6 


Cwt. qrs. lb. 
- weight 8 - 16 


- - 

7 

3 20 

• 

8 

I l6 

• 

8 

- 12 

- - 

8 

2 21 

- - 

8 

3 2 3 

Grofs 

5 ° 

- 24 

Tare 

4 

3 J 4 

Net 

45 

I 10, 


qrs. lb. 

Tare 3 7 each. 
X 6 


Cwt. 4 3 14 


Computation. 

Cwt. qr. lb. 1 . s. 
45 1 10, at 2 7 
1. s. d. 

276 

5 


d. 

6 


11 17 

6 

9 

106 17 

6 1 

f 1 1 

lot 

I 

8t> 

t I 

8*\ 

— • 

10 

£ I0 7 13 

7 


next page. 

lb. s. d. 
1I2519, at 1 a 


20 

6 


125 19 
20 10 10 


3 

20 


jC 146 18 xo 


lb. d. 
1621, at 4 


540 4 

_J 1 

27 - 

1 

4 


Mr. 
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Mr. Peter Mason, 


TARE and TRET. 337 
London, April 3, 1758. 


Bought of Henry Eustace Johnson, Efq; for ready 
money, cotton 13 bags. 


viz. N? x 

2 

3 

4 


Cwt. qrs. lb. 


Cwt. qrs. lb. 

3 17 

No 8 

- 2 3 16 

2 3- 

9 

- 3 " 27 

2 3 5 

10 

- 234 

3 “ *5 

11 

- 3 * 1 10 


II 

3 27 

12 

I I 

24 

1 -> 

■ — 

3 J 3 » 

23 

1 J 5 > 


Cwt. 12 1 1 


tret - 


100 


net - 25191b. 
at 1 s. 2 d. per lb. 

More, viz. Cwt. qrs. lb. 

N 9 17 --227-* 

18 - - 3 2 8 / 

19 - - 3 1 26 \.damaged. 

20 - - 3 - 10 1 

21 - - 2 3 12J 


Grofs 15 2 7 
Tare — 2 2 


15-5 futtle =s 1685 
tret ;= 64 


net = 1621 lb. 
at 4d, per lb. 


1. 


d. 


146 18 10 


* 27-4 

£ *73 19 » 


Sir 
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March 24, 1758. 

Sir Andaew Buckworth, and Company, 
Bought of the United Eaft- India Company, at 4 months. 
Pepper, 2 lots, viz. 

Cwt.qrs. lb. lb. 

N* 15 - io bags, wt. 27 3 18 Tare 150 


19 


10 ditto - - 24 1 24 - - 138 


Grofs 

52 

I 

14 Tare 288 : 

Tare 

2 

2 

8 

Net’ 

49 

3 

6= 55781b. 


.. cwt. qrs. lb. 


at io|d. per lb. 
Redwood, 2 lots, viz. 

Ton. cwt. 

N 9 42 r- 120 flicks, wt. io 13^ 
43 - 100 ditto - - II, 12 


1 . 

- 241 


d. 

7* 


. 220 flicks 


wt. 22 5^ 


at 3I. 7 s. per ton. 
Wormfeed, 3 bales, viz. 


- ' 74 r 3 3 


Cwt. qrs. lb. 

N° 16 - - - - - wt. 3 1 19 

*9 - 4 ' 2 - 

27 ----- - 23 10 


Grofs 10 3 i 
Tare 1 - 15 


Net 


at is. i£|d. per lb 


9 2 14= 10781b. 

- - 60 12 


£ 37 & 8 7 1 


5578 lb. 
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Chap. III. TARE and TRET, 
lb. d. 


339 


5578* 

2789 

at ] 

1394 

6 

1 464. 10 

116 

2f 

58 


4822 

7 l 


cwt. qrs. lb. 

Or 49 3 6, at io|d. per lb. 

4 

3 Si 
7 


4 2f per qr. 

4' 


£* 4 * 2 7 x 


4 16 10 per cwti 
7 


as tun 5f cwt. at 


1 . 

3 


33 i7 10 

7_ 

237 4 10. 

3 7r 
5 




^241 2 7|, as before. 


23 

9 

- 



3 



— 

— 

— 

tun. cwt. 

70 

7 

"7 i 

21 - 

3 

7 

- / 

I — 


16 

9 > price of • 

- 5 

- 

1 

8 1 

1 

“"X 

- 

- 

10J 1 

x 

4 - 


£ 74 *3 3 
Cwt. qrs. lb. s. 
9 2 14, at 1 


22 

d. 

if per pound. 
7 


5? 


7 

iof, price of 7 lb. 
8 

3 3 

2 

6 6 

per cwt. 

9 

56 H 

— 

3 3 

— 

»5 

9 

^£♦60 12 

9 

— — Z 2 


The 
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The net proceeds of a hogfhead of Barbadops fugar were 
4I. 14 s. 6d. ; the cuftom and fees 2l. 8 s. 6d. ; freight 
22 s. 8 d. j factorage 4 s. 6 d. ; the grofs weight was 9 cwt. 
94 th. ; tare : pray how was the fugar rated in the bill of 
parcels ? 

1. s. d. 

Net proceeds 4 14 6 

Cuftom, &c. 286 

Freight - - I 28 

Factorage - - 4 6 

8 10 2:= 8.508*1. 


Cwt. qrs. lb. cwt. 

9 310=983928577 

Tare .98392857 

Net 8.8553572 


8 8553572)8.50833333 (.960812 = 19 s. %\ d, the anfwer. 
53851185 
7 1 9042 
. ’ 10613 

j 758 


I have imported 80 jars of Lucca oil, each containing 
I 1 80 fol id- inches } what came the freight to, at 4 s. 6d. 
P e r cwt. tare 1 in 10, counting "j\ lb. of oil to the wine 
gallon of 231 cubic inches? 

1 180 X 80 = 94400 inches. 
231)94400(408.658 gallons. 

408.658 x 7-5 = 3064.935 pounds. 

10— x = 9) 3064.935 grofs. 

340. 548 

112)3405.483(30.406 cwt. 

48. 6 d. = .225 1. • 

30.406 x .225 = 6.84135 = 61 . 1 8s. 9f d. theanfwer'. 


CHAP. 
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CHAPTER VI. 
FELLOWSHIP. 

T HE rule of fellowfhip is that by which the accompts of 
feveral partners trading in company are adjufted, made 
up, or divided ; fo that every partner may have his juft part 
of the gain (or lofs) in proportion to the money he hath in the 
joint ftock, and to the time of its continuance therein. 

SECT. L 

SINGLE FELLOWSHIP. 

B Y fingle fellowfiiip is adjufted the accounts of fuch part- 
ners, that put all their feveral, and, perhaps, different 
fums of money into one common ftock at the fame time; 
and therefore it is ufually called the rule of fellowfliip with- 
out time. 

RULE. 

As the whole ftock : is to the whole gain or lofs : : fo is 
every man’s particular part of that ftock: to his particular 
fhare of the gain or lofs. 

i. Three merchants, A, B, C, enter upon a joint adven- 
ture ; A puts into the common ftock 175 1 . I 3 S * 4^. ; 3 
117 I. 16 s. 8d. : and C 9,8 1 . 17 s. 7 d. ; with this ftock 
they trade, and gain 264 1. j I demand each merchant’s fliarc 
of the gain? 

A’s ftock 175 1 . 13s. 4d. = 175.6666^ 

B’s - - 1 1 7 1 . 16s. ,8 d. := 1 17.8333^ 

C’s - - 98 1. 17s. yd. = 98.8791^ 

392.379^ 

*92.37916!, : 264I. : : 

r 175.66660 : 118.191802 = 118 3 10 = A*sl 

4117 8333^: 79.280459 = 79 5 7i = B’e tgain. 

( 98.8791$ : 66.527743= 66 10 6| = C’s} 

/ 264. - - - = whole gain. 

< ■ , Z 3 But 
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342 SINGLE FELLOWSHIP. Book II. 

But queftions of the fame kind with the foregoing, and 
thofe relating to bankruptcies, the readied way of folution 
will be, by dividing the whole gain by the whole flock, or 
the bankrupt’s whole eftate by the fum of his debts ; the 
quotient will be a common multiplier, or fo much a pound 
as the bankrupt’s eftate will pay, 

2. A merchant breaking, owes his creditors as follows: 

1. s. d. 1, 

viz. To Mr. Truft - 3725 17 3 =3725.8625 
Mr. Credit - 7967 14 9 =7967.7375 
Mr. Gripe - 5674 126= 5674.623 
Mr. Covet - 967 10 47 = 967 51875 

Mr. Squeeze 734 6 2| = 734 * 3°9375 

Mr. Hard - 873 18 6 = 873.925 

Mr. Near - 382 14 3 = 382.7125 

Mr. Dunn - 12516 7*-= 125 83125 

Mr. Diffident 637 18 64 = 637.928125 

In all, £ 21090 9 - =21090.45 

His whole eftate is 17500 1 . what is each creditor’s part of 
that in proportion to his debt ? 

whole debt, whole eftate. s. d. 

21090.45 : 17500 1 : .829759441= 16 7^ per 1. 

J. s. d. 

3725.8625 *1 fj°9 I -569586=3C9i 11 44 T. 

7967.7375 6611.305415=6611 6 i-J C. 

5674625 4708.57^669=4708 it 54 G. 

967 51875 x 802 807817= 802 16 14 C. 

734 3°9375 ^2975944* -< 609.300137=609 6 - Sq. 

873.925 = 725.147520= 725 2 njH. 

382.7125 3 1 7-5593 1 1= 317 11 2^N. 

125 83125 104409669= 104 8 2f D. 

637.928125J \ 529.326883=529 6 6 D. 

17500.001802=17500 - - 

In cafes of bankruptcy, when there are many creditors, 
firlt find what the bankrupt’s eftate will pay in the pound ; 
aqd then each particular part may be found by the rule of 
pra&ice, very near the truth : and here note, that the filial! 
redundancy in the larger fums, in this queftion, is owing to 
16 s. 7^ d. being taken a fmall matter more than the bank- 
rupt’s 
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rupt’s eftate would allow 5 and the deficiency in the fmaller 
ones to the fra&ion of a farthing omitted. 


1 

1 

Truft. 

1. s. 

37 2 5 17 

d. 

3 

Xi 

2 

Credit. 

1. s. 
7967 14 

d. 

9 

1 

2 

Gripe. 

1. s. 
5674 12 

d. 

6 

x 

2 

1862 18 

7 i 

_i 

a 

3983 17 

4 f 

1 

7 

2837 6 

3 

x 

5 

93 i 9 

3 * 

X 

5 

1991 l8 

8* 

1 

T 

14*8 13 

*t 

JL 

2 

180 5 

iot 

x 

a 

398 7 

8| 

X 

z 

283 14 

71 

1 

6 

93 2 

11 

1 

T 

*99 3 

io-J 

■ 

141 17 

3 i 

_r 

3 

15 10 

5 ? 

1 

7 

33 3 

nt 

7 

23 12 

IOi 


2 4 

4 i 


4 14 

io 


3 7 


£3091 ** 

6t 

£6611 6 

5 1 

t -4 

M 

00 

0 

00 

■N** 


Covet. 



Squeeze. 



Hapd. 

\ 


1. s. 

d. 


1. s. 

d. 


1. s. 

d. 

x 

a 

967 10 

4 i 

a | 

734 6 

_ 2 t 

, 

a 

873 18 

6 . 

1 

a 

483 *s 

2 i 

*1 

a 

3 6 7 3 

1 

I 

~z 

43 6 *9 

3 

1 

T 

241 17 

7 

X 

’ 5 

183 11 

6| 

T 

218 9 

7 k 

x 

2 

48 7 

6 

X 

z 

36 *4 

3 l 

1 

.2 

43 *3 

11 

I 

6 

24 3 

9 

» 

1 

18 7 

*1 

I 

6 

21 16 

lit 

1 

7 

4 - 

7 t 

7 

3 0 

2 1 

I' 

T 

3 12 

9 i 


- II 

6 


- 8 

8f 


— 10 

4 ? 

^ 802 16 

*i 

£ 6 °9 5 

111 

/ 7 2 5 2 

**T 


Near. 



Dunn. 



Diffident 



J. s. 

d. 


1 . s. 

d. 


1. s. 

d. 

I 

a 

382 14 

3 

X 

% 

125 16 

Ik 

X 

2 

637 18 


*2 

191 7 

it 

X 

2 

62 18 

3i 

1 

2 

318 19 

3 r 

1 

5 

95 >3 

H 

1 

T 

3* 9 

H 

7 

*59 9 

7 i 

JL 

a 

19 2 

H 

i 

• • "a 

6 5 

9 l 

1 

T 

3 1 *7 

11 

i 

9 ** 

4 t 

X 

6 

3 2 

104 

1 

*5 

15 *8 

**t 

i_ 

7 

1 11 

1 01 

« 

7 

- 10 

5i 

1 

7 

2 * 3 . 

*1 


- 4 



• 1 

5 l 


- 7 

7 

3!7 “ 

2 

;£ 104 8 

*1 


j£5 2 9 6 

6 


7 ~ 




*- 
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344. SINGLE FELLOWSHIP- BookIL 

As there is no general rule for folving all queftions that 
may occur or be propofed in partnerfhip, or other branches* 
•f trade, the anfwer mult be found by the ingenuity of the a-» 
rithmetician ; who, by this time, may be fuppofed to be pretty 
well grounded in figures. 

3. A hath in' ftock 35 1 . B 20 1 .; they trade and gain 
40 1. and agree that it fhall be divided fo, that A is to have 
10 per cent, and B only 8 ; what mult each have of the gain ? 

their fum 5.1 1. 

1. s. d. 

5.1 : 40 :: 3.5 : 27.45098 = 27 9 -4 = 

5.1 : 40 : : 1.6 : 12.54902 zr 12 10 = 

4. A, B,andC put in money together ; A puts in 20 

B and Cput in 85 1 . 5 they gained 63 1 . of which B took 

up 21 1 . ; what did A and C gain, and B and C put in ? 

A 2 

B+C85 r um I05< 



35 1. at 10 per cent, is 3.5 1, 1 
20 1. at 8 per cent, is 1 . 61 . jf 


IP5 : 63 : : 20 : 12, A’s ? . 

12 +2 1 = 33, and 63 — 33 —30, C’s 1 g “ 

And 63 : 105 : : 2« : 35, B*s> „ 

63 : 105 : : 30 : 50, C’s V 11 k ‘ 


\ Which 
> were to 

3 be found. 


5. Some others advance in trade as follow, viz. W, X* 
andY raifed 350 1 . ios.j W, X, and Z 344 1. xos.; X, 
Y, and Z made up together 400 1 . } and W, Y, and Z 
contributed 378I. 4 s. In the conciufion they parted with 
their joint property for 450 guineas} what did they gain or 
lofe by their adventure i 
1. s. 


W; X, Y 350 10, 

W, X, Z 344 10/ each partner being mentioned three 

X, Y, Z 400 - f times. 

W, Y, Z 378 4 J 

3)1473 4 
d. 

: 491 x 4, t he whole ftock. 

20)450 guineas. 

22 10 


472 10 made of their joint property. 


Then 49* I. is. 4^ — 472!. ios. = i 81 . in. 4d. 
lofs, the anfwer. 6. A, 


Digitized by 


Google 



Chap. IV. SINGLE FELLOWSHIP. 345 

6. A, B, and C put in trade 3&0 1 . and gained 270 1 . } 
of which as often as A took up 3I. B took up 5I. ; and as 
often as B took up 5 1 . C took up 7 1. \ what did each gain, 
and put in ? 


3 

+ 5 
+ 7 


15)360 (24, the common multiplier for the ftock, 
3X24= 72 = A’S1 
5 X 24 = 120 = B’s > ftock. 

7 X 24 = 168 =; C’s J 

15) 270 (18, the common multiplier for the gain, 
and 3 X > 8 = 54 = A’s i 

5X18= oot= B’s f gain. 

7 X 18= I26=sC’s3 

7. A, B, and C put in money together ; A puts in 20 1 . » 
B 301. 5 C a fum unknown : they gained 36 1. where of C 
took 16 1 . ; what did A and B gain, and C put in? 

20 36 

+30 — 16 

, 50 : 20 : : 20 : 8, AY gain. 

20—8 = 12, B’s gain. 

8 : 20 : :'i6 : 40, C’s ftock. 


8 . A, B, C and D put in money together, and gained a 
fum of money, of which A, B and C took 60 1. j B, C, and 
D took 90I. ; A, C, and D took 80 1 . ; and A, B, and D 
took up 70 1. j what diftindl gain did each take up? 

A, B, C 60 

B, C, D 90 
A, C, D 80 
A, B, D 70 


I. 

90 = 10 = A’s-j 

80 = 20 = B’s 1 . 4 . ' 

70 30 = C’s (8 ain ? the anfwcr * 

60 = 40 = D’s J 


3)300 

100 — 

ICO — 
IOO — 
I CO W~ 


9- A 
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9. A and B clear by an adventure at fea 50 guineas, with 
which they agreed to buy a horfe and chaife; whereof they 
were to have the ufe, in proportion to the fums adventured, 
which was found to be A 10 : to B 7 ; they cleared 45 1 . per 
cent, what money did they each fend abroad ? 

50 guineas = 52 1. 10 s. ; and 10 4 7 = 17. 
45:100::. 52.5: ii 6 . 0 =ii 61 # 13 s. 4d. whole fum. 
37 : 10 : : 116 $ : 68.6274=68 1 . 12 s. 6'd. A’s \ « , 
17: 7 :: 116^ : 48 0392 = 48!. -s. 9’d. B’s J ltoc 

10. A father divided his fortune amongft his fons, giving 
A 7, as often as B 4; to C he gave as often 2, as to B 55 
and yet the dividend of C came to 2l66|-l. : what was the 
value of the whole' legacy ? 

C. 1 s. d. B. 1 . s. d. 

2 : 2166 7 6 : : 5 : 5415 18 9, B’s 

B. 1 . s. d. A. 

4 : 5415 * 8 9 : 7 : 9477 J 7 9 b A’ s 

and, as above, 216b 7 6, C’s 

17060 4 theanfwer. 


ji. Part 1500 acres of land ; give B 72 more than A, and 
C 112 more than B. 

S, T _L [more than A. 

C 72 + 112 == *°4 1 

fum 256 

Then 1500 — 256= 1244 
3 ) 1 244(4*44= A’s 
Alfo 4T4^ +• 72 = 4864 = B’s 
And 4^6 j 4 * ^ ^ 2 598| C. s 

12. Divide 1000 crowns; give A 129 mofe than B, and 
B 178 fewer than C. 

IOOQ 

129 4 178 = 307 

3)6o 2( 231 = B’s. 

231 4 129 = 360 = A’s. 

231 4 178 = 409 = C’s. 

13 - 
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1 3. Part 250 1 . give A 37 paore than IJ, and let C have 
iS fewer than B. 

Firft, 37 — 28 = 9 " - Alfo 250— 9 = 241. 

3 ) 2 4 i( 8 °t = B ’ s ' 


80 

80 


3 )2 4 x( 8 o| = B's 7 
t+ 37= 1174 = AM part. 
|- 98 = = 


14. In an article of trade, A gains 14s. 6d. and his ad- 
venture was 35 s. more than B’s, whole ftiare of profit is 
hut 8 s. 6 d. ;~what are the particulars of their flock ? 

J Firft; 14 s. 6 d. — 8 s. 6d. = 6s. difference of their gain, 
s. s. s. s. 1. s. d. 

Then as 6' : 35 s : 14.5 : 84.58^ = 4 47 = 

6 : 35 t : 8.5 : 49.583= 2 9 7 = 



15. Three perfens entered joint trade, to which A con- 
tributed 210I. B 312L ; they clear 140 1 . whereof 37 1 . 10s. 
belongs Of right to C; that perfon’s. flock, dnd the feveral 
gains of the other two are required ? 


2I0 ]. 312= 522I. = A’s flock -}- B’s. 

140 1 . — 37.5,= 102.5 I* — A.’s gain -j- B’s. 

As 102.5 : 522 -. : 37-5 : *99 ‘07S9P 1 ' = * 90 1 - * 9 ! 

C’sfhare. 

210I. 4 - 312 4 - 190.8(756^ = 712.^756,0, whole flock 

' _ * * 1 O . J I A . 


6 

4 f> 


712.^756^: 
140 


{ 


210 : 41.2357 = 4*1- 4 s * 8 id. -f- A’s 

'5 


1 d . — J- As) 

312': 61.2643= 6 * 1 - 5 s - 3ld.— B’s I gam * 


16. A and B venturing equal fums of money, clear by 
joint trade 154 1 . j by agreement A was to have 8 per cent, 
becaufe he lpent time in execution of the project; and B 
was only to have 5 ; the queftion is, what was allotted A for 
his trouble ? 

1. s. d. 

As 8 + 5 = 13 : 8 : : 154 = 94 *5 4 tV A’s 7 • 

13 : 5 : : *54 : 59 4 7TT» Bs i 6 ’ < 


Ar.fwer, £ 35 10 9 tt 


17. A, B, and, C play a concert at hazard, and making 
up accompts, it appears that A and B together brought off 

• • ••• ■ " - ' S3 1* 
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13I. 10 s. ; B and C together 12 L 12 s.; and A and C 
together won 11 1. 16 s. 6d. j what did they feverally get? 


13 1. 10 s. + ral. 12 s. 4* ill- 
2;37 18 6 

]. s. d. l; 


16s. 6d.z= 37 1. j8s. 6d, 
s. d. 


18 19 3 — 12 12 - = 6 7 3, A’sj 

; 18 19 3 — 11 16 6 s 7 2 9, B’sCfliare. 

18 19 3 — *3 10 - = 5 9 i 3 > C’sJ 


18. A, B, and C, are three horfes belonging to difFerent 
men, and are employed as a team to draw a load of wheat 
from Hertford for 30 s. ; A and B are deemed to do \ of the 
work ; A and C -§ \ and B and C T 3 ^ of it: they are to be 
paid proportionally, and you know how to divide it as it 
fhould be. 


£ 

7 ~ 

16 

7 s 

l6o 
== 560' 

* and i 

21 16 

56 “ r- 

II 

= C’s 

3 

8 ^ 

30 

bo* 

and — 
10 

_ 2 4 
8o # 


24 . 

_____ 6 _ 

_ 4 ± 

80 

80 

80 " 

560 


'56* 


more than B’s. 


: A’s fliare more than B’s, 

160 2_ __ n8 2 \ 1 18 759 

560 *500 ^560’ 1/560^56 

Jl + ^± = '— = A’s, and -2 + .£.= 2 | 2 - C’s, 

560 r 560 5^0 560 560 560 


Then rejedting the common denominator, 

101 +59 + 109 = 269,“ fum of the numerators, 
s • s • d. 


269 : 30 :: 101 : 11 3 

269 : 30 : : 59 : 6 6 J = B’s C {hare of th# money; 

269 : 30 :: icg : 12 1 tfj- == C’s 1 


£ 1 10 proof. 


19. Three perfons purchafe together a WeftJndia floop, 
towards the payment whereof A advanced B -f, and C 

I 4 Qh* 
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140].; how much paid A and B, and what part of the 
Veflel had C ? 


Firftf=2i; aid 2=-~i Then 21 + -21 = li, A -f. 

, 8 56 7 j£) 56 56 50’ 

B’s part. 

— — = -4 = C’s part of the veflel. 

56 s 6 5 6 

11. M2..J . 1240 ,7 9 -j 

56 ‘ 1 II 7 5 5+ TT ’ A | 

1 1 # 140 3 3360 


11 


3 °S 


9 1 TTJ B ( advanced. 


. and 140 — - 


Whole coft, £ 712 14 6 £ t 2 t 


20. A, B, and C have 100 1 . to be divided amoneft them 
in fueh manner, that two times A’s {hare be equal to three 
times B’s (hare ; and four times B’s {hare equal to five time* 
C’s. 

Here it is plain, that A gets 3 1. to B’s 2 I. 

And that B get’s 5 1. to C’s 4 1 . 

As 5 : 4 : : 2 : 14 == 1 6, to B’s 2 I. > 

Therefore their (hares are, A 3!. to B’s 2 1 . and C’s 1 6 
And 3I. 4- 2 + 1.6 = 6.6, fum of thofe parts. ° 

9 1* s. d. 

As 6 6: 100:: 3 145.^5 = 452 1 

Alfo 6.6 : ICO : : 2 : 30.3^ = 30 6 -f t 

And 6.6 2 100:: 1.6:24.24 = 24 4 io|J Q 



21. A and B join their flock, and veft them in brandies . 
As flock was 19 1. 19s. 8d. more than that ofB- no 
by felling out their commodity at 55 s. per anker, A cleared 
74 1 « ns- andB juft 50 guineas j the quantity of brand, 
dealt for is required, and the gain upon the anker i * 

52 10 { S a ‘ ne£ h 

L 22 i» difference of their fums. 


2 »!,* 
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j 5 o SINGLE FELLOWSHIP. Book if. 
22I. is. : 19I. 19s. 8d. :: 127I. is. fum: X15I. Is, nd. coft. 
127 1 = 2541 

115 1 11 = 2301 11 d. 

n — t 

55) 4842 (88 ankers, and 2s. nd. over, 

■ s. 

88) 127 1 ( il. 8s. 7|d. gain per anker. 

22. In railing a joint flock of 4.00]. A advances ; B 
ix G f 3. . C more ; the difference between A’s adventure 
and andf D the reft of the money ; what did every one 

fubfcribe i 

^=f^ = i 23 1 - 6d. -*|* = A’s 

13 050 

i£of? = 9 = pi- ,631. 12s. 8 d. I- = B’s 
$ 22 858 


11 


22 

264 87 


rz 


4 s, 


6 d. 


\\\ - C’s 


61 . is. 2d. = O’s 


HI 

s 5 8 858 858 

1 or III 4-— = — = IC7 1 

6 ° r 858 ‘858 858 ' 

264 351 , 230 _-84S 

858 "*"858 S58 858 

858 _ S45 __ 13 _ 

858 858 858 

*2. A father devifed -|£ of his eftate to one of his fons, 
and 63 * of the reftdur to another, and the furplus to his re- 
li<a for life; the children’s legacies were found to be 257 1. 

3s. 4d. different = ; pray what money did he leave 

the widow the ufe of ? , 

83 3a 4 T tu 34 aB* 2 j 34 

Whole ,0.te j 2 _ ^ Then - = jjjj, and - 

j. 40 1 666 


*3 


6.-89* 
, 2?22 


6869 6889 

1666 44-83 

* 6889 6889 


1666 1156 

6889 


2822 


= *S 7 l- 3 * 4 *. Alfo^ 


Then 7=2 widow’s part of the eftate. 

6889 0889 6889 r 


As 
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. 1156 1543 2822 2177170 , . , 

As m : -iw 6271 15S -5 d - '*« 

cldeft fon. 

1 666 128CU0 

-=370!. 1 2S. 5(1. I M l 


As IIS®. ii+i.. 

t>8«9 * 6 6889 * 

youngeft. 


3468 


. II56 IC 43 2405 3704744 

As 655 ; — :: S533 ; 534 '- 8d. (nearly) 


6889 

widow. 


24. A father, ignorant in numbers, ordered 560 1. to be 
divided among his five fon$, thus : Give A, fays he, \ , B 
O f’. ^ s'* an< * E f } part this equitably among them, ac- 
cording to the father’s intention. 

Firft- = 112, x_i£i 4 , _ 

7 4 ^ 0 4 a*"’ 5 S — 


60 

420* 


4 io 


420 


70 

420 : 


and y =: 


Thc ” jS + S + 7T, + r- +' - = ^ I'™- 

420 420 420 420 1 420 420 


As 452: 

5£2. 

. 1 4° 

420 

, 1 

* 420 

459 . 

5°° 

;i2i ; 

420 # 

.1 

* 420. 

459 . 

5°° . 

:ii . 

420 ’ 

1 

’ 420 

459 . 

500 

7° . 

420 * 

1 

* 420 

45Q # 

tco. 

6 ° 

420 

1 

* 420 * 


1. s. 
152 10 

”4 7 
91 10 

76 5 
65 7 


d. 

I 


farth. 

T • o S A’c 

1 ~ 4 TV — A s - 

|’= B’s 


74* J 


3ttV = C’s. 
2f-'t = D’s. 


r 4 * 

1 4 5 9 


— E’s 


£ 500 - - 


25. A in a feuffle feized on 4 of a parcel of fugar-plums ; 
B catched 4 of them in his hands; and C laid hold on 
-i 3 o : D ran off with all A had left, except which E af- 
terwards fecured flily for himfelf: then A and C jointly fee 
upon B, who in the confli<5t fhed half he had, which were 
equally picked up by D and E, who lay perdue. B then kicked 
down C’s hat, and to work they all went a* new for what it 
contained ; of which a got 1, Bf, D 4, andC and E equal 

flu re 5 
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33 2 SINGLE FELLOWSHIP. Book If, 

(hares of what was left of that ftock. D thenftruck |ofwha c 
A and B laft acquired out of their hands ; they with diffi- 
culty recovered 4 of it in equal fliares again, but the other 
three carried off 4 a-piece of the fame k Upon this they 
called a truce, and agree that the 4 of the whole left by A 
at firlt fhould be equally divided amongft them ; how much 
of the prize, after this diftribution, remained with each of 
the competitors ? 

Though A at the firft feiZed 4 > he loft all again this heat. 


2 %' 


| of - = - = B’s. •) 

« 3 + I 

-lof-= ' =C’s \ 

JO 3 s J 

3 — 2 . — 11 — 2L. 

3 20 60 420 

- of 11 = H = E’s. I 

7 60 42O f 

21 - 11 - 21 - D’s. j 

42O 420 42O 

Thus ended the firft heat. 

Again, -• of— z-JrB’s 
0 2 4 8 


firft acquifition. /Their fum =3 


firft acquifition. 


and 


Retained 


+ — _ = ii2 = D’s 

7O * l6 46O 

-!i + i- = -^-=E's. 

420 1 16 1680 


{part at the end of the fecond 
1 fcuffle. 


-of 


5 4 2 ° 

2 IL 11 

1680 840 


I 

) — 

of i: 

_ 1 _ 

A’s 

4 

5 

"" 20 



1 

H == B’s 

> 

8 

120 


! + 

139 . 

560 

- 171 

5 6d’— 

D’s 

I 

+ - 

21 


1 5 

35 

4 - 20 * 


V T 

. and - 

of-Ii = 

TI 

420 

, auu 2 

420 

84O 

m 


_ 

*79 




168 J 


part after the third 
fmufs. 


=c ’*ii 


part of the 
£> s ^ third fmufs. 

Further, 
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Further — + 


7 


B. 


20 


VS 


60 


andX of Z , ; 
4 6o 


iof 7 


16 


8o + T of ro= 


B’s 


-^- = A’a 
! 260 

* — ^49 
384° 

ofi+-U = J« =Cs 

eo 840 , 134 43 

L 0 fZ_L ILL— i±lZ_D’ s 

8 ' 80 840 ^480 

i-of- 2 -l_JLZI__!lZ 2 _E’ S 
8 3 o~ 1680 -"13440 


g^, loft by A and 

1 


JL 0 f-Z- + -Lof-L of 

l6 80 T 4 lj 8 
I 
8 


? part after the 
r laftfcuffle. 


Then -4- + - =Z**2 = A’s 
1280 ‘ 15 26080 

_ B ’ S 

3840 * 15 a 688o — 

JIl . _L _ c » s 

13440” 15 26s oO 

1 4 1 7 . 1 10294- 

448O T" |J ~ 26880 

1 

' ir 1 ' 


■. (hare carried 
f off at the laft, 


■ = D’s 


1344° 15 26880 ^ 

So that if the number of fugar plumbs were 96880. 

A got - - 2863 ^ 

B - - - - 6335 . 

* C - - . 2438 > fum 26880. 

*? - * - J02Q4 

• 495 oJ 

20. If A, having -J of of the half of a trading floop and 
cargo worth 16131 1. 14 s. fells his brother B 4 of £ of his 
intereft therein at prime coft ; what did it coft the brother* 
and what did his couiln P pay at the fame time for JL of the 
remainder ? 

A Jt^j ° f * ofl6l 3i-7 = 4*34*57«5 1 * =4*34 has. 5d* 
r 1^7 of 4234*57 I2 5 = 20 3M94 2 = 2032!. us. iofd. 

Joid o. 

16131.7 — 4234.57125= 11897.12875, remainder. 

a8 97 ,12 875 = 9734* OI 443 = 9734 !• - s * 3 i d * cou- 

A 9 27. Two 
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354 SINGLE FELLOWSHIP. Book II: 

27. Two merchants company, A put in 20 1 . and B put 
in 135 ducats ; they gain* 67 1 . 10 s. of which A took 30 1 . 
what is the value of a ducat ? 

67 1 , ip s. — 301.=: 37 1 . 10 s. = B’s gain. 
30:20:: 37,5 : 25 1 . B’s ftock =, 135 ducats. 

135) 25 = 500 s. (3 s. 8£d. value of a ducat, the anfwer. 


28. Three merchants. A, B and C, freight fhips to Lifbon 
with fugar, to the value of 15778 1 . 2 s. 6d. fterling. A 
bought 250 cwt. 1 qr. 22 lb. at2l. 16 s. per cwt. B paid 
2 I. 6 s. 8 d. per cwt. for his ; but meeting with a ftorm 
at fea, the mariners were conftrained, for the fafety of their 
lives, to caft out part of the (hip’s lading. A’s proportion 
eje&ed part was -,-^ih part of the (hip’s lading^ and 3^ time$ 
the quantity caftovpr board, was 34 times the whole freight 
of A and B. When they came tojand, A fold his remain- 
ing part for 4I. 4s per cwt. and found himfelf a lofer 10 pec 
cent, befides charges. B advanced the remaining part of his 
commodity 20 per cent, and C gained 4s. 8d. per cwt. by 
the quantity he faved. Quere, What did each merchant 
lofe by this voyage, the charge of the fame amounting to 
5C0 guineas ? By Mr . Flower . 


J cwt. : 2 1. 16 s. = it : : 250 cwt. 1 qr. $2 lb. = 

: 701 1 . 58. A!s coft befides charges. 

: -y* j 701 1. 5 s. =2 5 . ; ?£l — 70 1, 2 $. 6 d 0 A’$ 

lofs befides charges. 


701 J. 5s. — 70I. $s. 6d. zs 631 1. 2 s. 64 . =: , 

« 1 o 

value of A’s remaining part. 

4 !• 4s. =, : 1. : : ^2 : = 150 cwt. 1 qr. 2 lb. 

5 o 5® • 

A’s remaining part. 

250 cwt. 1 qr. 22 lb. — 150 cwt. j qr. 2 Jb. = 100 cwt. 
20 lb. = A’s ejeScd part. 


280c 


28 ^ 100 = = 10017 cwt. 3 qrs. 12 lb. whole 


cargo. 

1402c 2805 .7012c „ , . . - , 

— — : -ygy: : ~ — • 40017 cwt. j 61 b. whole ejected 

10 


56- 28 

280C0 
part s= — 

* - 7r~ 


Y 
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— : ii : : .■ — " 2 ~ = 4508 cwt. 4'ib. A’s cargo 

3 4 7 26 

+ B’s. 

4508 cwt. 41b. — 250 cwt. i qr. 22 lb. = 4257 cwt. 
,2 qrs. 10 lb. = - 3 ^ — B’s cargo. 

10017 cwt. 3 qrs. 12 lb. — 45 c 8 cwt. 4 lb* == 5599 ^ w *> 
3 qrs. 8 lb. = - 4 * — C’s cargo. 

Llii : : : 2 -^ 4? ' 5 : — ,-63 cwt. 41b. B’s 

7 7 ^ • 56 28 

ejefted part. 

100 cwt. 20 lb. 1703 cwt. 41b. =r 1803 cwt. 24 lb. 
A’s -J- B’s. 

4007 cwt. 16 lb. *— 1803 cwr. 241b. = 2203 cwt. 20 lb. 
C’s ejefted part. 

, : 2 : : : ' 2*21 - 9934 1. 7 s. 6 d. B’s coft, 

^ „ 3 f ^ 50 

befides charges,. 

701 1 5 s. + 9934 1 . 7 s. 6 d. = 10635 1 . 12 s. 6 d. A’s 
+ B’s coil. 

f 577® \* ,?s. 6d. — 10635 ^ 12 s * ^ d. 5142 1. 10 s. 
C’s coft, befides charges. 

4257 cwt. 2 qrs. 10 lb. — 1703 cwt. 4 lb. =: 2554 cwt * 

2 qrs. 6 lb. — B’s remainder. 

50 . 

5509 cwt. 3 qrs. 81 b. — 2203 cwt. 2 lb. = 33°S cw • 

3 qrs. 16 lb. = C’s remainder. 

i : 2 . ; : : 5060 1 . 12 s. 6 d. value of B’s remain- 

3 & n ~ * 

jng part at prime coft. 

122 . 120 . • lZ*£i . — 71 «1. s. advanced, 

1 * 7 ~ * * 8 - 8 ' 3 

value of B’s. . p , c 

9934 1. 7 s. <>d. — 7152 1. 15 s. = 2781 1. 12 s. 6d. 

Jofs, charge excepted. ^ 

: 5 f . . 92165 . 6171^ 77ll# ?s# 6d. C gained by" 

7 28 # 8 '' 

what he faved. 

1 * 1 * 25 , log . . 2^: 3085!. 10 s. 

28 • 5 * 4 2K 108 * — * * 28 J J 

value of C’s remainder. 


A a 2 


308^ 1. 
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7 s. 6 d. = 3856 1. 17 s, 6 d. ad- 

17 s. 6 d. = 1285!. 12 s. 6d« 


=: 13I. 25. 6 d. A’-s 


35 6 

3085 \. 10 s. + 771 1. 

vanced, value of C’s. 

5142 1. 10 s. — 3856 1. 

C’s lofs, behdes charges. 
yoi2s . $2$ . ^ 14025; # 105 

7 * ~ ' ' ' 5 6 8 

1462$ # 105 ^ # 23842s 

5b : ~ 1 : 56 ’8 

13 1. 2 s. 6d. + 223 I. 2 s. 6d. = 236 1 5 s. - d 
525 1. — 236I. 5 s. - d. =2881. 15 s. - d. CJs j 
70 1 . 2 s. 6 d. 4- 13 1 . 2 s. 6 d. = 83 1 . 5 s. - d. A’s 
2781 1. 12s. 6 d. 4-2231. 2 s. 6d. = 3004I. 15s 
1285 1. 12s. 6d. 4-288 1. 15 s.=>574- 1. 75, 6 d 


,7 f- s = 223 1. 


2s. 6d. B’s 


•o 

£.3 

cr rw 
su 

*1 o 
CTQ ^ 
n 

cr 

Q 


d. A’s-j 

.=C’s) • 5 * 


29. There Were at a feaft 20 men and 30 women, and 15 
fervants, who fpent 24 1. and for every 10 s. that a man 
paid, a woman paid 6 s. and a lervant 2 s. j what did each 
perfon pay ? 


20 X to = 200, 30 X 6 == 180, and 15 X 2 


* fum 410. 


1. s. d. 


30* theilf 


410: 24 :: 200: 11.^073/= 11 14 il, men ") ^ 
410 : 24 : : 180 : 10.^365$ = 10 10 8f, women >4J 
410 : 24 : : 30 : 1.^560# =: 1 15 if, fervants J '• 
2o) 1 1 1- 14s. i|d. (us. 8)d. nearly each man. 
30)101. I os. 8id.( 7 s. -|d. each woman. 

15 ) 1 1. 15 s. i£d.( 2S. 4 d.|, each fervant. 


30. It js propofed to divide 300 1 . amongft three perfons, 
fo that A gets 61 . more than -J, B 12 !. more than i, and 
C 8 1 . lefs than * ; what is the (hare of each ? 


According fo the mofl: obvious meaning of this queftion, 
phe folution is as follows : 

i of 3 C» 61 . = 150 1. 4 of 300 1. = 100 1. and 4 of 300I. 
—200 1. ' 

Alfo 150 l.-J-6= 156 ; 106 + 12 = 1 1 2 *, and 200—. 

8 = 192. 

' And 156 + 112 + 192 s= 460, their fum. 

• . - 460 : 300 : : 156 : 101 1 . 14 s. 9 d. ,4 = A’s T g, 

Alfo 460: 300 : : 112 : 73 1 . -s', iod. i? = B’s ^ » 

And 460 : 300 : : 192 : 125 1 . 4 s. 4 d. == C’s J •**. 

Othep$ 
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Others taking the queftion in a different fenfe, folve it 
thus : 

6 -f* 12 — 8 = IO ; and 300 — 10 m £90. * 

Then f 2= £> -f = \ > and 4 = | j their fum 
■I : *l- q : : -J : 96^ + 6 =102 1.13 s. 4 d. for A. 

64$ + 12 = 76 1 . 8s. iod.f-B. 

§ : T : :*f : 120* — 8 = iaol. 17 s. 9 d. i - C. ■ 

31. It being agreed that the French King, Pope, and 
Pretender, are to fhare 100000 acres in the infernal regions, 
in the proportion of 4* 4 , and 4 refpe&ively ; but the Pre- 
tender relinquifhing his right, how is the territory to be di- 
vided betwixt the other two, without the help of a lawyer £ 

Palladium . 

4* and 4 reduced, fo as to have one common denomi- 
nator, will be f§, 4?* an d |j . r eje&ing the denominator 
20, 15, and .12. 

Then 20 + 15 + 12 = 47. 

r 26 : 42553/7, French King, 

As 47 : 100000 : : < 15 : 319144*, Pope* 

L 12 : 25531 Pretender. 

But 255314? acres being reiinquifhed by the Pretender* 
muft be divided between the French King and the Pope, 
as 4 to 3 j 

viz. 4 + 3 = 7: 2553114 :: 4 : i 45 8 9 *’f* 

7 : 2553^7 ” 3 : 10942/4* 

42553*7 + i 45 8 9 t 4 = 57*42 *!;, tor the French 

King. 

And 31914** + 10942 *4 = 42857/4, for the Pope* 
Qi J£. F, 

32. Bought 100 quarters of malt, meal and oatmeal, 
together for 142 1. for every five bufhels of malt, I had 
three of meal ; and for every eight of meal, I have {even of 
oatmeal : pray what did they colt me feverally a bufhel, the 
malt being half as dear again as the meal, and the meal 
double the price of the oatmeal ? 

3 meal T 5 malt : : 8 meal : 135 = “ » malt. 

Then 8 + 13} + 7 = 28^ = their fum. 

8c 4, 100 800 V* bu£b \ „ 6400., 

{ ■■ T : : T : *7= 47* = 376 A 

A a 3 3 


Digitized by 


Google 



35* SINGLE FELLOWSHIP. Book IL 

L..A. 

I __ 3840 


qrs. bu(h. 


3 1 1 W *7 

2i : - : : — : — =24^4= 1 97 oatmeal=^^, 

JI I 17 T17 7 17 


! 7 

?00 2 I20rT| 

** 4 T 7 x j-~" 

480'; 

... ?• for the price of the 


:i 


17 

4:80 1 210 

TIT X 


1 

J 


malt. 

meal. 

oatmeal. 


17 2 17 

The denominators may be omitted * and each numera- 
tor divided by jo, the quotients will £1141 retain the fame 
proportion y 

viz. 40 + 16 + 7 = 63. 

As 63 : 142 : : 40 : = 90 3 2^ a r "J jg j* malt. 


if 1 


meal. 


63 : i 4 » : : 16 : ^15 = 36 i 3, 

1 3 j v j 

63,: 142 it =15 J 5 6** J 'g, J oatmeak 

80' 

Ij-.'*./ 

9^d- malt. 


8o \ 7 r / 

W WW i££7 = 4 s . 
17/ 63X5040 


I P ep 

toff !^ = 3 ,. tfM. mMl . >JMW. 

17/ 63X7560 Q.E. F. 

240\ 71/ 

7 i;<l. 0 atme»l. ! 

I6/ 63\I5I20 

33. Three men* A, B, C, buy a (hip for 3101. 15 s. 0$ 
which A paid an unknown fum ; B paid 2f as much $ and 
C 3| as much : how much did each man pay ? 

a «— 6 RoJ~S-— 2 5 10 *<> 

Ai = -,Bjr = I 5 J,C 3 j = - = ^ 

6 '15 10 .41 

Th e« Z + 6 + J = V 

And 310 1 > 15s. = 310! -= 151 L 

4 

4* 

* 
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41 ',1243/3729 - I*, J 
$) 4 \ 82 ^ y 

3 * 

Then45l. 9s. 6d. x = 113 13 
And 45I.9S. 6d. X3j= 151 11 


d. 

6 t 6 T = A’s 


9if 


z 6 

= C’s 


1 

> part. 

A 


£ 3 10 *5 - 


34. There Were 25 coblers, 20 taylofs, 18 weavers, and 
12 combers, fpent 133 (hillings at a meeting ; to which rec- 
koning five coblers paid as much as four taylors, 12 taylors 
as much as nine weavers, and fix weavers as much as eight 
combers ; how much did each company pay, and #hat each 
m^n ? 

Per queftion, 5 coblers 

4 taylors 

3 weavers 

4 combers ^ 


T paid 


like films* 


Then 1 cobler 

i x i 

'25=57 

1 taylor 4 1 

J3 

f u * 

20 r= 5 (, 

1 weaver 4 1 


I 18 = 6 ( 

1 comber £ - 

1 £ 1 

L I2 = 3 J 


parts of the reckoning 


19 


1 : 133 : : 



coblers. 

taylors. 

weavers. 

combers* 


*5 

20 

18 

12 


35 

35 

4* 

21 


d. 

1 

1 

2 

1 



cobler. 

taylor. 

weaver. 

comber. 


35. Once as I walked upon the banks of Rye, 

To fee the purling ftreams glide gently by. 

And hear the pretty birds to chirp and fing. 

Making the groves with melody to ring ; 

I in the meads three beauteous nymphs did Ypy, 
That for their pleafurecame as well as I ; 

And unto me their fteps they did direft, 

Saluting me with molt benign refpe&j 

A a 4 Saying, 
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Saying, Well met, we’ve bulinefs to impart, 

Which we cannot decide without your art ; 

Our grannam’s dead, and left a legacy. 

Which is to be divided ’mongft us three : 

In pounds it is two hundred twenty-nine \ 

Alfo a good mark, being fterlirig coin. 

Then fpake the eldeft of the lovely three. 

I’ll tell you how it mull divided be; 

Likewife our names I unto you will tell. 

Mine is Moll, the other Anne and Nell: 

As oft as I five and five-ninths do take, 

Anne takes four and three-fevenths her part to make ; 
As oft as Anne four, and one-ninth does tell. 

Three and two-thirds muft be took up by Nell. 

L. D. 1717. 

Firft 229I. 135. 4d. =229.^} 54 = 5./; 41 = 4.^2857^. 
And 4 x =4./; and 34 — 3.^. 

As 4./ : 14 : : 4-^2857/ : 3 949809 
Hence as often as Moll takes 5.555555 
Anne takes 4.^2857/ 

And Nell 3.949809 

> 3*933935 

4 b Mo11 * 

lo|, Anne. 
-a, Nell. 
Q.E. F. 

£ 229.66]? 



SECT. II. 

DOUBLE FELLOWSHIP} 


O R, 

FELLOWSHIP with TIME. 

D OUBLE FELLOWSHIP is a rule whereby 
we compute the gain or lofs of leveral merchants who 
employ different fums of money different times in partnerfhip. 

RULE. 


> 3*933935 
229.^ : 


. J5.555555 = 91-569 = 9> 11 
S : . ) 4*^28571' : 72.995 = 72 19 
r 1 3-933935 : 65.102 = 65 2 
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RULE. 

As the fum of the produ&s of each man’s flock and time: 
is to the whole gain or lofs : : fo is the particular produ& of 
each man’s flock and time : to each man’s particular gain or 
lofs. 

1. Three perfons, A, B, and C, enter into partnerlhip 
thus: A puts in 65 1 . for eight months ; B puts in 781. for 
12 months; and C puts in 84 1 . for fix months'. With this 
they traffic, and gain 166I. 12 s. I demand each man’s 
ihare of the gain in proportion to his flock and time of em- 
ploying it i 



i960 

{*520 : 44 1. 4 s. -d. 
i960 : 166 : 936 : 79 1. ns. 2,d. 

*504 : 42I. 16 s. 9|d. 

Or by finding a common multiplier ; viz. i960) 166.6 (.085. 

Then 520 X *085 = 44.2, for A*) 

Alfo 936 x *085 = 79.56, for B ? as before. 

And 504 x .085 = 42.84, for C-J 

2. Three perfons, A, B and C, hired a certain pafture for 
24 1 . in which A keeps 40 cows for four months; B keeps 
30 cows for two months ; and C keeps 36 cows for five 
months ; ho w much of the rent ought each of them to pay i 

A 40 X 4 = 160 
B 30 x 2 = 60 
C 36 x 5 = 180 

1 . 

400 : 24 f : : 160 : 9 12 5= A’s 1 part of 
: : 60 : 312=. B’s ? the 
1 : : 180 : 10 16 = C’s 3 rent. 


= B’s > gain. 
= C’s 3 


3* Six 
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3. Six merchants, viz. A, B, C, D, E and F, enter' 
into partnerlhip, and compofe a joint-ftock in this manner; 


I. 8. 

f A puts in 64 10 = 


viz. 


IB — 78 *5 = 

I C - - - 100 - = 
X D - - - 80 xo = 
I E - - - 74 12 — 


mi 


64.5 1 
78.75 
100. 

80.5 
746 

IF - - - 125 15 = 125.75J 

they traffic and gain 258 1. 18 s. 4fd. It is required to find 
every man’s fhare of the gain, according to his itock, and 
the time it was employed ? 


y for ^ i2 * y months: 

' i 9i \ 

L 7 J 


1. months. 

A’s flock 64.5 x 4 5 = 290.25 
B’s - - 78.75 x 6. = 472.5 

C’s - - 100. X 8.25 = 825. 

D’s - - 80.5 X 12. = 966. 

E’s - - 74.6 x 9-5 = 708.7 

F’s - - 125.75 X 7- = 880.25 


Sum = 4142.7 

The whole gain is 258I. 18 s. 4§d. = 258.91875. 
Then 4142.7) 258.91875 (.0625, common multiplier. 

1. s. d. 

V 290. 25 X .0625 = 18.140625 = 18 2 9 J = A’sn 

472.5 X .0625 = 29.53125 ss 29 10 7! = B’s I 

825. x .0625 = 51.5625 =51 11 3 = C’s f c? 

960. x *0625 = 60.375 =60 7 to = D’s r 3 

708.7 X .0625 = 44.29375 =44 5iofc=E’sl‘ 
880.25 x .0625 = 55.015625 = 55 - 3 t= F’s J 


Their whole gain £ 258 18 \\ 


4. A and B in partnerfhip equally divide the gain ; A’s 
money, which was 84 1. 12s. od. lay for 19 months; and 
B’s for no more than feven ; the adventure of the latter is 
fought. 

Reciprocally, 19 mon. : 84.625. : : 7 mon. : 229.696 1 . = 
229 1. 13 s. 11 d. anfwer. 

5 * A > 
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5. A, B* C have a common ftock of 1000 1 . A gain* 
100 1 . in nine months 5 B 80 1 . in 12 months 5 and C 120L 
in eight months : what was each of their particular flocks ? 

9)100(1 1.,* 

12) 8o( 6.0 
80)120(15. 

— I. s. d. 

32.^: 1000:: ir./: 338.98305=338 19 8 A’s } tp 

32.rf : 1000 : : 6 . 0 : 203.38983 = 203 7 giB’s L g 

32.^: 1000 s: 15. : 457.62712 = 457 i 2 6lC’s } F 

6 . A hath 200 1 . more ftock than B ; but A continued 

his only five months, and B nine, and drew equal gains : 
what are their ftocks ? & 

m. 1* m. 1. 

9 — 5 = 4: 200 : : 5 : 250 = A’s ftock. 

4 : 200 : : 9 : 450 = B’s ftock. 

700 = whole ftock. 

7. A and B paid equally for a horfe, February 7, 1756 : 
A on the 10th took him a journey into the weft, and re- 
turned on the 10th of June following ; B on the 2d of Au- 
guft took him into Scotland, and ftayed till November 13 
and then concluded his fervice this year. From January 17 
following, A ufed him 10 days ; and in fix weeks after his 
return, employed him till Ap-ii 30 ; B then rode him from 
May-day to Midfummer ; A had him from July 14, till 
14 days after St. James’s tide ; B, on September 30, took 
him it. to Norfolk, and came back O&ober jg. He then 
was fold for 7 1. 10 s. and they would have the Money 
equitably parted between them ; viz. in proportion to the 
ufe each made of their fteed. 

Days. 

From Feb. 10 till June 10, are - - 122 l 

Between Jan. 17 and April 30 - - 61 > ^ ’ n 

From July 14 till 14 after St. James - 24 J 20 ^ ^ a y s * 

From Aug. 2 till Nov. 13 - - - - _ . 

May 1 till June 24 - - - - 55 > ® ,n a 

Sept. 30 till October ig - - _ 2 oj i 79 days. 

Then 208 + 179 = 387 days,, the horfe was in ufe. 

1. s. d. 

As 387 : 7.5 : : 17.9, B’s time : 3 9 4^, A’s 7 ftiare of the 
317 : 7.5 : : 208, A’s time : 4 - yj.^B’s J money. 

8. A 
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8. A for a nine months adventure received 20 1 . B for one 
of feven months received 25 guinea: • and C for lying out 
of his contribution five months has a title t« 32 1 . The 
total of their adventures multiplied into their refpe&ive 
times was 640 1> what then was the particulars ? 


25 guineas s 26. 25 L 
Then 20 + 26.25 + 32 =s 78.25, the whole gain. 

20 : 163.57837 . 

26.25 : 214.69640 
32 : 261.72524 

| 18.175 =18 3 6 = A’s} 

30.6709 = 30 13 5 = B’s > adventure 

261.72524 1 52-345 = 5 a 6 IO »= C ’ s J 


78.25 : 640 


>63.57837 

2I4.6964O 


J I 


o. Ten pounds a quarter is allowed the five auditors of a 
fire-office ; they attend about feven times in a quarter, and 
the abfentee’s money is always divided equally among fuch 
as do attend. A arid B on thefe occafions never jniffed ; C 
and D are generally twice in a quarter abfent, and E only 
once ; at the payment what had each man to receive ? 


5) 10(2 1. each man’s equal fhare. 

7)2(5 s. 84 d. each man for his day. 

' 5 s. 8 ^d. x 2 = 11 s. 5|d. C and D to abate each for 

two days abfence. 

2 1. 1, s . 54-d. =s i L 8 s. 6« d. to C and D each for 

attendance. s . _ f j I+s> t oE for his attendance. 

iis. 5yd. X 2 = 1 1 . 2 s. lOyd. C’s more, D’s defaults. 

3) 1 1. 2 8. iOy d.( 7 s. 7 I d. A, B and E’s fliaie # thefe 

defaults* _ . * T7* > * 

4) 5 s. 8td. (is. 5|d. A, B, C and DsfkareofEs 

default. , . . , A>o 

Then 2 1 . + 7 s. 7^d. -j- 1 s. 54- d. = 2l. gs.-yd. As 

and B’s each. t ^ 

1 1 . 8s. 6^d. + 1 s. 54-d. = 1 1 . 10 s. C and D each. 

1 1. 14s. 3’d. + 7s. ?jd. = 2l - 1 s * I0 T d - Esfliare - 

10. A, B and C enter into partnerfiiip ; A puts in on the 
ift of March 60 1 . B put in on the ill of May 160 yards of 
broad- cloth , and C puts in on the ift of June 4°5 £ 

On the ift Of January following th 7 , *£3 A look 
gain. Of which A and B took up 4 5 bl. B and C took 
Ip 431 1 , and C and A toek up 375 1 . I demand *hat 
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was gained as well in the whole as a-part ; what B va- 
lued a yard of his cloth at, and what was C’s ducats 
ji-piece l 

A’s gain + B’s = 456 
Bs - + C’s = 431 

A’* * + C’s = 375 

2)1262 fum, each being named twice. 

631. whole gain. 

Then 631 — 431 = 200 1. =: A’s 

Alfo 631 — 375 = 256 1. = B’s 

And 631 — 456 ss 175 1; = C’s 

P. • T. G. 

00 . jo . 200 60 X 10 x 256 = 153600 

, . 8 . 256 8 x 200 .= 1600 

1600)153600(96 I. value of B’s cloth. 

160)961. = J920 s. (12 s. B’s cloth per yard. 

?. T. G. 

00 . IO . 200 60 X 10X175 = 105000 

• • 7 • 175 200 X- 7 = 1400 

1400)105003(75 1. value of C’s ducats. 

405)75 1. = 1500 s.(gs 8^d. value of one ducat. 
t> 285 

12 

3420 

« 8 ° 9 ( 411 ( 1 ? = !• 

II. A clear? 131. in fix months ; B 18 1. in five months; 
and C 23 1. in nine months, with a flock of 72 1. 10 s. what 
then did the general flock amount to ? 

P. T. G. 

7 2 >5 • 9 • 2 3 

. 6 . 13 

72.5 X 9 X 13 =: 8482.5, dividend. 

23 * 
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23x6 = 138) 8482.5 (61.46739 =5 61 9 4 = A’sj 
P. T. G. I 


72.5 . 9 : 23 

. 5 . Jo 

72.5 X 9X 18 = 11745, dividend. 

23 X 5 = 115)11745(102.130435=102 2 

72 10 


7l=B’s 
— =C’sJ 


Anfwer, the whole Hock £ 236 1 ix| 

12. A, B and C enter partnerlhip ; A puts in the ift of 
January 100 1 . and the ift of May puts in 150 1 . more ; and 
on the ift of September takes out 30 1 . the remainder flays 
in till the year’s end. 

B put? in the ift of January 250 1 . and on the ift of June 
60 1 . more ; and on the ift of November 100 1 . more; which 
continues till the year’s end. 

■ C puts in the ift of January 300 1 . and the ift of April 
takes opt 200 1 . and on the ift of Auguft takes out 50 1 . 
more ; the remainder ftays in till the year’s end ; what muft 
each have of the gain, which was 133 1. ? 

1 . 1 . 

A from 1 January - - 100 X 12 = I20Q 

1 May - - t - 150 X ‘4= 600 
I September - • 120 X 4 = 480 

2280 

J 5 from 1 January - - - 250 X 12 =3000 
1 June ----60x7 = 420 
j November - - 100 X 2 = 200 


362a 

C from 1 January - - - 300 X 3 = 900 

1 April - - - - ioo X 4 = 400 

I Auguft , - - - 50 X 5 = 250 

155 ° 

Then 2280 + 3620 + 1550 = 7450* 

1. s. d. qrs. 

C 2280 : 40 14 . 7 3 ^, A’s 1 

745 ° : 133 : ; 7 3620 : 64 12 6 . f gain* 

C1550 : 27 13 5 . -,y»,c ? sj 

13. A, 
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1 3. A. B and C are in company, and putjin together 3821 1 * 
A’s money was in three months, B’s money was in five 
months, and C’s money was in feven months ; they gained 
234 1 . which was fo divided, as \ of A’s gain was equal to 
4 of B’s gain j and 4 of B’s gain was equal to 4 of C’s 
gain: what die) each merchant gain and put in? 

Sijppofe A’ c gain to be 2 j 

Then will B’s be - - 3 C by tjie quefiipn. 

And 

Their fum =; g 
' 1 . 

1 f 2 : 52 = A's) 

Alfo 9 : 234 s : < 3 •• 78 = B’s > gain. 

I 4 : 104= C’$J 
And 52x3 — 156' 

78 X 5 = 390 

104 x 7 = 728 

* 1274, their fum. 


1274) 3822 (3, common multiplier^ 

*.• 156 X 3 = 468 =A>t 
3C0 X 3 = 1170 =; B’s > frock, 
7*8 X 3= 2184 =1 C’s) 


3822, whole flock. 




SECT. III. 

FACTORAGE, 

W H E N a perfon does not tranfaft bufinefs himfelf, 
but commiffions another to aa for him, the perfon 
fo eommifiioned is called a fa&o r, and the bufinefs he 
tpnfacfs is called faftorihip or fadorage. 

I. What 
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i. What is the comtniffion of 793!. 17 s. 6d. at 2| per 
cent, f 

Or, 1. s. d. 

IO per cent, or T * 0 793 17 6 


1. s. d. 
I 793 *7 6 


1587 15 - 
I 396 18 9 
99 4 8| 

20.83 18 si 
20 


t 79 

7 

9 

1 15 

*7 

6 f 

£ 3 

>9 

4 z 


*9 

10 

1 £ 20 

16 

9 


16.78 S. 

12 

9.41 d. anf. 20 1. 16 s. 9|d. 

4 ^ 

1.64 qr. 


2. What is the commiffion of 967 1 . 13 s. 4d. at 3 J 

Or, 


per cent* 

>. s. d. 


I 967 *3 4 



2903 - - 
f 483 j6 8 
i 241 18 4 
120 19 2 

£ 37-49 14 * 

20 


1. s. d. 

• TB 967 *3 4 

i 96 15 4 

| 24 3 10 
12 1 11 

* 4 n 

£ 37 9 anfwer. 


9.94 s. 

12 

11.30 d. 

4 

I 20 qr. 


3- A 
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3. A merchant’s real flock being 100 1 . and the factor’s 
3b 1* who' received J of the gain } what was his fervices va- 
laed at i 

4 : 100 : : £ : 50 j therefore 50— 30= ao, the anfwerj 
Otherways, 

100 + 30=1301. wholeftock. 3)130(43!. 6s. 8d. 

••• 43I. 6s. 8d. — 30 1. = 131. 6s. 8d. value of the 
Factor’s fervice. 

4. A merchant delivers to his fa&or tool, allowing him 
to join to it 30 1. and values his fervice at 40 1. what (hare 
of the gain ought the factor to have, the whole gain being 
75 1 * 

■ There are two ways of folving queftions of this kind ; 
but if the merchant and faftor pfevioully agree (as to pre- 
vent difputes they always (hould) the method is determined. 

The moft common method : 

30 + 40 55: 70, factor's flock. 

1 00, merchant’s flock. 

1. s. d. 

170 : 75 : ; 70 : 30 17 74., favor’s 7 (hdre of the 
170 : 75 : : 100 : 44 2 44, merch. J gain. 

75 - - ' 

But if the gain be made upon the real flock 13b 1 . and 
hot upon the imaginary one 170I. the fadtor ought to be 
gratified for his fervice'* by being allowed the profit of 40 1. 
of the real flock more than what he adtually put in. 

In confideration whereof the above queftion muft be folved 
as follows : 

ioo — 40 = 60, merchant’s flock; 

3 ° + 4° = 7°» fa&or’s flock. 

i. s. d. 

130 : 75 : : 60 : 34 12 3’, 

*50 : 75 : : 7 ° :, 4 ° 7 

£ 75 — * ' 

* t> " ~ s . A 


merch. 

favor’s 
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5. A merchant delivers unto his fa&or 500 1 . and allow? 
his perfon at 200 1. when they made up their accounts they 
find they have gained 20 per cent, what is the fa&or’s part 2 

By the firft method, 

Firft, 500 1 . + 200= 700; and 100 : 20 : : 700 : 140. 

• . • 700 : 140 : : 200 1 : 40, fa&or’s part. 

140 — 40 = 100 1. the merchant’s part. 

By the other method, the whole ftock being but 500 1 . 

As 100 : 20 : : 500 : 100 1 . the whole gain. 

Alfo 100 : 20 : : 300 : 60 1 . for the merchant. 

• . • 100 : 20 : : 200 : 40 1. for the fa&or. 

6. A merchant’s real ftock being 100 1 . and the faflor’s 

fervice valued at 20 1. who received y, what was the fac- 
tor’s real ftock ? , 

Firft 100I. — 20 = 80, which the fa&or muft put in. 

But by the other method, 100 1 . — 20 = 80 = y, the real 
ftock. 

• . • 160 — 100 = 60, which the fa&or in thts~eafe puts 
in. 

7. A merchant’s real ftock 100 1. and the factor being 
allowed - of the gain for his fervice $ what real ftock mutt 
he join to have -J* of the gain ? 

By the firft method. 

4) 100 (25 ; and ioo-|- 25 = 125 1. imaginary ftock. 

3) 125(41 1. 13s. 4d. the faftor being to have y. 

41 1. 13s. 4d. — 25=161. 13s. 4d. the fa&or muft 
put in. 

By the other method. 

3)100(331. 6s. 8d # =z^, imaginary ftock. 

Alfo 100 1 . + 33I. 6 s. 8d. = 133 1. 6 s. 8 d. whole 
imaginary ftock. 

3)1331. 6s. 8 d. (44I. 8s. io*d. fa<5lor’sf. 

44 1. 8s. iof-d. — 33 1. 6s. 8 d. = 11 1. 2 s. 2-*d. 
theanfwer. 

8. A merchant’s real flock being 120I. and the favor’s 
60 1. they agreed, that at the year’s end the fa&or fhould 

have 


Digitized by uooQle 







P 


* 


Chips IV. FACTORAGE, 37 t 

have half of both ftock and gain ; but they broke up at 
eight months end, having gained 150 1. how much ought 
the fadtor to have ? 


Firft 120+ 60 = 180, whole ftock; and 2)180(90!, 
the fliare of each of the ftock at the year’s end : fo that the 
factor was to have 30 1. of the merchant’s ftock, had it con- 
tinued in trade for 12 months. 

But 12 : 30 : : 8 : 20 1. the fa&or’s due of the merchant, ' 
Alfo 120 1, — 20 = 100 1. merchant’s ) ftock 'at eight 
And 60 4- 20 = 80 1. fadtor’s * - 3 months. 

1. s. d. 

100 : 83 6 8, merchant’s \ . 

80 : 66 13 4, fadtor’s - * 

1. s* dk 1. s. d. 


180 : 150 1 : | 


100I. + 83 6 8 = 183 6 8, merchant's ? 
And8ol. + 66 13 4=146 13 4> fador’s - $ p 


9. It is propof^d by an elderly perfon ih trade, defirous of 
a little refpite; to admit a fober and induftrious young fel- 
low to ftiare in the bulinefs, and to encourage him offers* 
that if his circiimftances will allow him to advance 100 1. his 
pay fhould be 40 1. a year ; if he (hall be able to put 200 1, 
into the ftock, he fliall have 55 1. 'a year ; and if 300 1. he 
Ihall receive 70 1. annually : in this propofal what was al- 
lowed for his attendance fi^ply ? 

Firft 70I. — 55 1 . = 15 1 . 7 hence it is plain he propofed to 
And 55 1 . — 40 1 . = 15 1 - 3 allow him 15 per cent. 

40 1. — 15 = 25!. the anfwen * v 


SECT. IV. 

L O S, S and GAIN* 

B Y this rule we difcover what is got or loft by any parcel 
cf goods, or how much per cent, is got or loft accord- 
ing to the price bought and fold at ; by which we are in* 
ftru&ed to raife or fall the price of commodities, in fuch pro^ 
portion, that neither our gain may be exorbitant as to injure 
our cuftomers, nor our lofs fo great as to impovcrilh our- 
felves. 

B b 2 t. At 
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37 * 

i. At what price muft I fell i cwt. of fugar, which coft 
2l. 6 s. 8d. to gain 10 percent.? 

I. s. d* 

10. per cent, is T f ^) 2 6 8 

4 8 


Anfwer, 2 11 4 


2. A Manchefter man buyeth yarn for 6s. for a bundle, 
which not proving fo good as was expected, would put it 
off again, fo as but to lofe 6 per cent, by it $ what is the 
felling price ? 

s. d. 

10 per cent, is 6 - 

5 per cent, is \ - 7.2 

1 per cent, is ^ 3.6 

- 0.72 


Lofs — 4.32 

6s.-— 4.32 = 5s. 7.68 d. the felling price. 


3. If a tun of wine coft 45 1 . 19 s.. 10 d. how mufti felt 
it a tun to gain 26 \ per cent. ? 

]. s', d. 


20 per cent, is 
5 per cent, is 
i per cent, is 
| per Cent, is 


J. 

5 

45 

19 

10 

_]_ 

4 

9 

3 

nf 

i 

5 

2 

5 


X 

2 

— 

9 



— 

4 

7 


£ 58 3 6f , the anfwer. 


4. If I buy broad-cloth for ns. 6d. a yard ; hoW mufti 
fell it to gain 20 per cent. ? 

s. d. 

20 per cent, is y)t 1 6 

2 3 i 

— .... . . • 

Anfwer, 13 9 4 


j. it 


Digitized . 


Google 


Chap, VI. LOSS a » d GAIN, 373 

5. If a pack of yarn, weighing 2401b, coft 13]. what 
mult it be fold at a pound to gain 15I per cent. ? 

1 . 


10 per cent, is T ~ 
5 per cent, is 4 
\ per cent, is 


'3 

1 6 

- 13 


3 


x 

z 



£*S as 240 d. = ll. fierling, 

equal to the pound’s weight in a pack, it will be is, 3 d, 
a pound, and 3^ over in the whole. 


6, If I gain 2d. in the Hulling, what is my gain per cent. ? 

1. 

2d. is i 100 

Anfwer, £ 16 1 3 4 percent. 


7. By a quantity of damaged lump-fugar loll 5| d. in the 
Prilling, what did I lofe per cent. ? 

1. 

b i£ 

i *5 

16 13 4 

6 5 - 

Anfwer, £ 47 18 4 per cent. 


8. If by the fale of a cheft of lemons I gained 4 s. in the 
pound, what is my gain per cent, i 
1. 

4s. is 100 
Anfwer, £ 20 per cent. 


9. A grocer bought 3 cwt. -1 qr. 141b, weight of cloves, 
at the rate of 2 s. 4 d. per pound, and fold them for 52 1. 
14 s. whether did he gain or lofe by the bargain, and how 
much ? 

B b 3 2 s. 
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s, d« 1» s. d» 

2 4 perlb. Sold for 52 14 - 

7 Coft - - 44 2 - 


16 4 
4 

3 5 4 
4 


^13 1 4, price of 1 cwt 

3 


Gatn £ 8 12 the anfwer. 


39 4 - 
3 5 4 
1128 


£ 44 ? - 


cwt. qrs. lh. 

- 3 - - 

- - - H 

• 3 1 H 


10. A merchant bought 436 yards of broad-cloth for 
9 s. 6 d. a yard, and fold it again for 10 s. 4 d, a yard j what 
did he gain by the whole ? 
s. d. 

10 4, fold at a yard. 

8 6, coft. 


X I 

3* T 


1 10, gained per yard. 


43 6 


218 


145 

4 

799 

4 

39 

" J 

*3 4> 


11. sola gooas ror 501. 12s. oa. ana gainea 3^0. intn 
lllilling, what did I gain per cent, and what the prime coft i 
1 1. s. d. 


3d. is £ 100 20 per cent. 4 50 12 6 

£d. is 4 25 

4 3 4 

Per cent. £ 29 3 4 


10 2 6 
2 - ' 6 
2-6 

- 10 14 

- 18; 


Gain £14 I 5 3|, fubtraft. ' 

12. If 


Prime coft £ 35 17 2^ 
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12. If I buy 1 cwt. of tobacco for4l. 13s. 4d. and fell 
it again for 11 d. a pound ; what do J gain or lofe, and what 
per cent. ? 

d . s. d. 

11X7 = 6 5, price of 7 lb. 

4 

TTT 

4 

£ 5 2 8 — 4I. 13s. 4d. = gs. 4d. gain. 
As 4.5J : 5.13 : : ioo : no *. • his gain was 10 percent. 


13. AManchefter man buys 20 ton of cheefe, with which 
he went into Ireland j it coft him 400 1 . the freight and 
cuftom came to 50 1. his ownexpences and charges were 16I. 
13 s. 4 d. how mull he fell it a pound to gain 20 1. per cent.? 


Coft - - - - 400 
Freight and cuftom 50 
Charges - - - 16 13 4 


30 per cent. - f) 4 “ ^ 4 

£ 560, felling 
-■■■■■ price 



1560 


28 per ton. 

5 

I2S. 

1 

8 per cwt, 

- 

4 s. 

- 

1 s. 


Anfwer, - — 3 d. p. lb* 

14. A ftationer fold quills at 11 s. a thoufand, by which 
he' cleared % of the money ; but growing fcarce, railed them 
13 s. 6 d. a thoufand \ what might he clear per cent, by the 
latter price ? 

| x — 4 s. a. gained per thoufand by the firft 

o I o 


fale. 

us.— 4s. ifd. = 6s. roid. = 44, coft. 


13 s. 6d. — 6s. 

by the fecond fale. 
JJ ; 53 . .100 . 
$2 ' l6o I 


ioid. = 6 s. 7 {- d. =5 gain per 1000 

-^^ = 961. 7 s. 3-| d. the anfwer, 

B b 4 15. Bought 
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15. Bought hofe in London at 4s. 3d. the pair, and 
fold them afterwards in Dublin at 6 s. the pair; now taking 
the charges at an average to be 2d. the pair ; and confider-? 
ing 1 muft lofe 12 per cent, by remitting my money home 
again ; what muft I gain per cent, by the article of trade? 

4 s. 2d. = 4 1 2 d. zn 4 $• sd. zi ^ j 

* $ 2A O 1 24O J 2 AO 


240 


240 


*1*4 


6s. = 41 . 
10 


As 


n , 

24a 

100 


l 

10 

8S 


7 100 7zro M 

— : : - — : . Then 100 — 12 = 88. 

1 


Alfo — : — 


anfwer. 


T 

119 1. 


1 

ios. 


7 2 CO 

IT 

7200 6356 . , 

: - 2 — =1 1191. IOS. uf£d. 


S 3 t 53 


100 1. = 19]. ios. iijjd. the 


16. If my faftor at Leghorn returns me 800 barrels of 
anchovies, each weighing 141b. net, worth I 2 ±d. per pounds 
in lieu of 7490 pounds of Virginia tobacco ; and if I find 
that I have gained after the rate of 17 per cent, by the faid 
confignment, pray how Was my faid tobacco invoiced pet 
pound to thefa&or, that is, what was the prime coft? 


Barrels 800 X 14 lb. = 
17 


ICO 

1 

17^0 


175 ° 

3 

49 5 _ 2225 

6 ” 6 


595 

6 


3 y 


1 1 200 , at I2*d. = i^£2. 

3 

. 7 f 9 o \ 2905 / 29QS / 
? 1 / 6 v 44940 V 


Mi 


17. If by felling hops at 3I. ios. per cwt. the planter 
clears 30 per cent, what was his gain per cent, when the 
fame goods fold at 4 1. and a crown ? 

100 + 30 = 130 : 100 : : 3.5 1. : 2.6923 = coft per cwt. 

4* 2 5 “ 2.6923 = 1.5577 1. gain per cwt. 

2.6923 : 1.5577 : : * 00: 52.58414 = 521. ns. 8.i9d f 
the anfwer. 


18. Sold a repeating watch for 50 guineas, and by ft* 
doing loft 17 cent, whereas I ought in dealing to have 
cleared 20 per cent, then how much was it fold under the 
juft value ? 
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too — 17= 83 1. : 100I. :: 52.5 : 63.253012, coft. 
Then 100 : 120 :: 63.253012 : 75-9636141. 

• •• 75.903614 -r 52.5 = 23.403614 = 231. 8 s. -d. 3'f. 

ftnfwer. 

19. If by remitting to Holland, at 31s. gd . Flemifh, per 
pound fterling, 5 per cent, is gained : how goes the exchange, 
when by remittance I clear jo per cent. ? 

I05 1. : 31.75 Iiel. : 33.2619s. =: 1 1. 135.3.143d, 
the anfwer. 


20. If by fending pewter for Turky, and parting with it 
at 25fd. per pound, the merchant clears cent, per cent, 
what does he clear in Holland, wh,ere he difpofe? of the cwt* 
for 81 . 


3 

20 


2.0 

r.0 

2.138 


.1069^ X 1 12 sr; 11.9^ 1. fold at per cwt. iq Turky t 
And as his gain was cent, per cent, it coft him 5.9^ l r 
per cwt. 

Therefore 81 . — 5.9$ = 2.01 = 2 1 . — s. 2 y d. the an? 
fwer. 


^2i. Bought comfits to the value of 41 1 . 3 s. 4d. for 3 3* 

1 d. per pound • it happened that fo many of them were da- 
maged in carriages, that by felling what remained good at 
4 s. 6d. the pound, my returns were no more than 34 1. 

2 *. 6 d. pray how much of thefe goods were fpoiled, ani| 
what did this part ftand me in ? 

34I. 2S. 6d. = 34.125 r • 3s. J d. =.1541^ - 9 
j.s, 6 d. 225. 

AS.225I. : 1 lb. :: 34125 : 151.J2?, remained good. 

1 : .1541^ :: 151.6 : 23.38194I. = 23I. 7 s. thp' 
goods coft. 

Then 41 1 . 13s. 4 d.— ^23 1 . 7 s. 7* d. = 18 1 . 5 s. 8jd. 
Jhe damaged colt. 


22. A had 1 5 pipes of Malaga wine, which he parted 
jjfith to B at 4^ per cent, profit, who fold them to C for 

38 1. 
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378 LOSS and GAIN. Book II, 

38I. 11 s. 6d. advantage ; C made them over to D for 500I. 
iis. 6 d. and cleared thereby 6~ per cent, what did the 
wine coft A per gallon ? 

1» s» d. 

500 16 8 = 500.83 
As 100 : 6.5 : 500.83 : 

+ 38 11 6 = 

500.83 — 71.1291$ = 429.7041$, B’s coft. 

As 100 : 4.3 :: 4297041$ : 18.620513$*, A’s profit. 

429.76416— 18.620513$ = 411.08352//, A’s coft. 

126X 15 = 1890; 411.083657' (.2175045 = 4s. 4|d. per 
gallon, the anfwer. 

23. Having bought a pared of goods for 180 1 . and fold 
them again immediately for 188 1. iqs. with four months 
credits °what is gained per cent, per annum? 

1. mon. gain. 

180 . 4 . 8.5 

100 . 12 . 

180X4 = 720)10200(141. 3 s. 4d. the anfwer. 

24. Having bought 160 gallons of French brandy, at 
6s. 6 d. a gallon, there chanced to leek out 18 gallons; at 
what rate per gallon may I fell the remainder, with eight 
months credit, fo as to gain upon the whole prime coft, at 
the rateof 12 per cent, per annum ? 

1. mon, gain, 
ico . 12 . 12 

152 . 8 

2X 52 X 8 = 4992, dividend. 


£ 52, prime coft. 

100 X 12 = 3200)4992 (4.16 1. gain by the whole. 

Alfo 52 1 . + 4.16 = 56.161. and 160— 18= 142 gallons, 

• . 142) 56.16 (.3955 = 7 s. 11 d, nearly, the anfwer. 

25. Having paid 14s. a yard for 100 yards of cloth, I 
propofe to gain 25 per cent, ready money ; and if I fell it 
upon time, to have moreover 10 per cent, per annum for 

the 


gal. 
7 > i| t6 P 

3 2 
20 


p»*c. 
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the forbearance, what mull be the price of one yard, with 
fix months credit, to make both thefe gains ? 


s’ 2 


100 

50 

20 


25 per cent, is ^ 70 
* 7 S 

l 8 7-5 


£ 70, prime colt. 

£‘ 

100 

8 7-5 


T. 
12 
6 


Gain. 

10 


1200)5250(4.375=41. 7 s. 6d. 

87 5 4 " 4-375 = 9 j -875 = 91 1 . 17s. 6d. 

- 100) 91.875 (.91875 = i$s. 4 |d. the anfwer. 

26. Laid out in a lot of muflin48ol. 12 s. upon exami- 
nation of which two parts in (even proved damaged • fo 
that I could make but 5 s. 6d. a yard of the fame } and byr 
fo doing, find I loft 48 1. 18s. by it; at what rate per ell 
am I to part with the undamaged muflin, to make up my faid 

J°fs ? 1 s d 

48 o .. - = ^ x ;=^=^ =I ; 7 6 3 ;, coft 
of the damaged goods. 


loft by the damaged goods. 


-7T= 48 18 


6189 


= 88 8 


3 } 


yards da- 


tnade of the damaged goods 

_ „ , , 11 6 i8q 2471:6 

5 s. 6 d. = — : 1 — Z : -iiL = 321-14, 

^ 40 70 77 

maged. 

2 # 24756 # b 8664 6 

7 77 * 1 " 17 

86646 24756 61800 n 

" “ “ — ®°3tt yards undamaged. 

6189 

7° ' 7Q 


: Il25fj yards in all. 


77 77 

2403 __ 33642 

5 7° 

pf the good. 

61890 . 27453 .. 5 

77 ’ 7o 

fll. Q; E. F, 


27 453 , 

" 1 — 39 2 ** 3 s * 8^d. made 


100661 

4 ' 165030 5=5 12 s * 2d - qr- per 

CHAP. 
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CHAPTER V, 

B A R T E R, 

W HEN merchants or tradefmen exchange one comma? 

dity for another, it is called bartering j and by the 
rule of proportion, the price and quantity of the goods fo ex- 
changed are determined^ fo that neither party (hall fuftain a 
lofs by fuch traffic. 

In foiving all queftions in truck, the intrinfic value of the 
thing received ought to tally with a like value of the thing 
delivered, where they deal upon a par $ for if there be any 
differences fome one of the parties has the advantage of the 
other by the value of that difference. 

i. How many pounds of fugar at 4! d. per pound muff be 
given in barter for 60 grofs of inkle, at 8 s. jB d. pf r grofs f 
8 s. 8 d. ' 

12 

104 

E 

208 

60 

^1=9) 12480 halfpence 

7386? peunds, the anfwer. 

Or, 13861b. and 3d. in money. 

2. Two merchants, A and B, barter 5 A would exchange 
S cwt. 3qrs. 14 lb. of pepper, at 3I. 10 s. per cwt. with 
M for cotton, worth 10 d. per pound 5 how much cottoi} 
jnuft B give A for his pepper ? 

1. s. 1. s. d. 

f 3 10 20 11 3, value of A’s pepper. 

5 20 

17 10 411 

7 IS X 12 

27 6 1 12) cwt.qr. lb. 

8 9 10)4935)4931 = 4 1 17 cotton, the anfwer* 

a ri 



3 A 
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3. A and B barter; A gives 120 yards of kerfey, 3^ yards 
whereof coft 15 s. 9d. for ftockings at 7 s. a pair, and 
hats at 6 s. 6 d. each, an equal number of hats, and a pair 
of ftockings ; how many of each muft B give A for his kerfey i 

yds. s* d. 1. yds. 

3*5 * *5 9 = -7875 : : 120 

120 


94.^000(271. value of the kerfey. 
Then 7 s. -f- 6 s. 6d, = 13 s. 6d. = .675 } 27.000 ( 40 
pair of ftockings and hats, the anfwer. 

4. Two merchants, A and B, barter; A would exchange 
20 cwt. of cheefe, at i 1 . is. 6d. with B for eight pieces 
oflrilh cloth, at 3I. 14 s. a-piece.; I demand which mult 
receive money, and how much? 

1 * 9 * 

E’s 8 pieces of cloth, at 3I. 14 s. per piece, come to 29 12 
A’s 20 cwt. of cheefe,, at 1 1 . is. 6d. per cwt. - - 21 10 

So that A is debtor toB - - -£ 8 2 


5. Two merchants, A and B, barter; A hath 86 yards 
of broad-cloth, worth 9s. 2d. per yard, ready-money; but 
in barter he will have 1 1 s. per yard ; B hath lhalloon, worth 
2 s. id. per yard, ready money ; it is required to find how 
many yards of lhalloon B muft give A for his cloth, making 
his gain in barter equal to that of A ? 

The moft common method in* authors of folving this 
queftion is as follows : 

As 9s. 2d. = nod. : ns. =: 132 d. : : 2s. id. = 25 d. 
: 3od. z= 2 s. 6 d. the advanced price of a yard of B’s lhal- 
loon. 

Alfo 86 X II = 946 s. = 47!. 6 s. advanced, value of 
the cloth. 

2.5) 946.0(3784 yards of lhalloon, the anfvver. 

But when the price of each quantity are raifed proportion- 
ally, the quantity fought may be found by the ready moneys 
values, without having any regard to the advanced prices. 


So 
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3S2 BARTER. Book II. 

So that the foregoing queftion may be folved as follows* : 
s. d. s. d. 

» 9 2 2 1=1.1041^X39.41666/' 

12 1041/ 3.94166V 


5 10 - - 09375 ) 35 47500 (37 8 -+y ar *. 

7 the anfwer as before* 


39 84= 39.41/S?, value of the cloth. 


6. A has currants worth 4c!. a pound, but in truck 
charges 6d. and alfo requires { of that in ready money; 
B has candles at 6 - c . 8 d. the dozen, and he in barter, honeft 
man, charges but 7 s. (hould thefe perfons deal together for 
the value of 20 1 . how much will A have got of B ? _ 

6d. : 4d. : : 20I. : 13 1 . 6 s. 8d. worth of A’s currants* 
1 3 1. 6s. 8 d. — .10 1 • = 3 1. 6s. 8 d. 


= .2c, and 


7 5. = .35 


.35 1. : .325 


6s. 6d. = .325 1. 

1. s. d. 

10:92(8571^ = 9 5 8 
368 


f. 


A’s advantage = ^519 - 


24, anfw* 


7. Two merchants have various kind* of goods to barter, 
A hath 735 yards of Indian filk, at 8 s. 6 d. per yard ready 
money, and in barter 10 s. alfo 532 canes, at 3 s. a-piece 
ready money, and in barter 3 s. 4d. and 16 pieces of muflin, 
at 4I. a-piece ready money, in barter 4I. 10 s. B hath fear- 
let cloth, at 1 1. per yard ready money ; glafs manufa&ure, 
at is. 8d. per pound ready money, and a finer kind at 2 s. 
4 d. per pound ; how many yards of cloth, and pounds of 
each kind of glafs, of all a like number, muft B give A, ad* 
vaucing his goods proportionally alfo in barter ? 

1. s. d. 

A’s Indian filk 735 yards, at 8 s. 6 d. is 3Z2 7 6 

Canes 532, at 3 s. - - - 79 16 — 

Mufiin 16 pieces, at 4I. - 64 — — 


£ 456 3 6 =456-i75 

’ B’s 
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1 . 

B’s fcarlet cloth, j yard - - - i 

Glafs manufacture per lb. - - - 

Ditto finer fort ------ 


. 38s 

s. d. 


1 8 

2 4 


£ 1 4 - = 1.2 


• . • 1.2) 45^.175 (380/3- of each fort 
anfwer. 


of B’s things, the 


8. A and B barter; A hath 100 yards of broad-cloth 
worth 12 s. a yard ready money; but in barter he will have 
13s. 6 d. and will alfo have J of the barter, value in ready- 
money ; B hath fugarat 8d. a pound j how-much fugar ou«hc 
B to deliver, and how is it to be raifed to equal the barter? 


100 yards of cloth, at 13 s. 6d. peryard,'is 67 1. 5 s 
4)67 , 5 


16 16 3 ready money, = 16-8125.. . 
.6)16.8125(28/* yards. Alfo 8 d. = .< 
Then 100 — 28/* = 71/]- yds. which at 




"48 

•03^) 43- i8 75 
•03 43 1875 


0 3 

12 s. is 43 1. 3 s. 
9 d -=43 187s 


•03) 38.86875(1262-]- fere, pounds of fugar. 

Alfo 12 s. : 8d. : : 13.5 s. 9 d. advanced price of the 
fugar. 


9. A has kerfeys at 4I. 5 s * a P^ce ready money ; in bar- 
ter they are charged by him at 5 1. 6 s, each, and half of that 
required down ; B has flax at 3 d. a pound ; how ought he 
to rate it in truck, not to be hurt by the extortion of A i 


Firft, 5I. 6s. — 4I. 5 s. = 1 1. is. gain. 2)5!. 6s.(2l. 
13 s. paid. 

Then 4I. 5s. - 2]. 13s. = 1 1. 12 s. =384 pence, va- 
lue of the half remaining. 

And 1 1 . 12 s. + 1 1 . 1 s. = 2 1 . 13 s. = 636 pence, made 
or the half remaining. 

••• 384 : 636 1:3 : 41.1, the anfwer required. 


10. A hath 40 pair of ilockings, at 3 s. a pair ready- 
Bioney, or 3s. 8 d. in barter; but he is willing to difcount 

three 
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barter. 


Book IL 


three percent, of his barter price, to have .£ of it paid iri 
ready money * how many yards muft he deliver with the 
money A requires, and what is the rate of his cloth to equal 
the barter ? 

Firft, loo—*- 3 = 97* and 3s. 8 d; =3.1831. alfoios. =3 

.$ 1 . 

100 : 97 : : .183 : .1778 Z ~ barter price after the difcount. 

And 40 X .177833= 7.113 b value of the ftockings at the 
faid price. 

4)7.113(1.7783 = 11. 159. 6fd. ready money. 

•15) I *77^3'( II *8jf pair in value. 

40 — lr8/ 28.1^ pair, at 3 s. is 4.221^. 

.5)4.2210(8.443 = 8 yards, 1 quarter, 3 nails, nearly. 

.15 : .1783 : : .5 : .59^ =ms ; 10.^ di the advanced pric£ 
of the broad-cloth. 


1 1. A let B have a hcgfhead of fugar, of 18 hundred 
weight, worth 31 s. for 42 s. the hogfhead, -J- of which h 6 
is to pay in cafh ; B hath paper worth 14 s. the ream, which 
it is agreed fhail bear no more than 15 s. 6 d. and at that ratd 
truck for the reft * how flood the account? 


h 


18 cwt. fugar* at 



s» 1. s. 

2 ? . 37 16, advanced value; 
11 ) 18 27 18* real value, 


A £ 9 18 advanced his fugar. 
3)37 i6( I2 b J 2 s. ready money, and 25 1. 4s. in paper* 

Then i<s. 6d. = — 14 s. =r — , and 25 L 4s. = — f 4 

J 40 T 40 ^ T 5 

. , 31 28 3 , , 

And — = - sis. 6 d. 

40 40 40 

As — = 2l. 8s; gJ r i. B advanced 

40 40 5 155 * TI 

his paper. 

, *.-9). 18s. — 2I. 8s. 9 t ° t d. =3 7 1. 9s. 2j4d. the 
anfwer in A’s favour. 

12. A barters with B4olb. of cloves at 6 s. a pound* 
ready money* and 7 s. 6d. in barter, but is willing to lofe 
10 per cent, to have f ready money, what is the ready 
money price of a yard of velvet, delivered by B, at i 1 . 1 s; 
to equal the barter, and how much was delivered ? 

Firft, 100—10 = 90, and 7s. 6d.3z.375. 

As ico : 90 :: .375 : .3375 = 6 s. gd. =z A’s barter 
price, when 10 per cent, is deduded. 49 
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40 x .3375 = 13.5 = 13 1 . IOS. value of the cloves at 
6 s. gd. 

21 s. = 1.05) 13.5 (ia 4 y ar ^s of velvet B muft deliver. 

6.75 : 6 : : 21 : 18.$ = 18 s. 8d. the ready money, price 
of the velvet. Q. E. F. 

I am beholden to the fagacious Alexander Malcolm, 
teacher of the mathematics at Aberdeen, for the foregoing 
as well as the 7th, 8th, and 10th queftions, and fome others 
in this work) who, after exploding the miftakes of their 
firft propofers, points out, and fully demonftrates the above 
method to be true. 

13. A has 50 broad-cloths, at ill. 10 s. apiece 5 but in 
change requires 13 1 . taking Wool at 2 s. 6d. per ftone of 
B in return, that was really worth but 4 s. 2 d. a tod ; the 
queftion is r how many facks of wool will pay for the cloth, 
and which of the dealers has the better in the bargain ? 

1. s. 1. 

13 - X 50 = 650, advanced value of the broad-cloth. 

II IO X 50 = 575, real value. 

£ 75* g a 'n by the broad-cloth. 


s. d. s. d. 

2 6X2 = 5-, advanced value of the wool per tod: 
— 42, real value. 


£ - 10 per tod gain, of 5d. per ftone. 

2 s. 6d. = .125 : 1 : : 650 : 5200 ftone. 

1 fack = 26) 5200 (aoo facks of wool for five pieces of 
•loth. 


TS 

1 

% 

£ 



s. 

d. 

433 

I 

8 

108 

6 

8* a 


8, gain by the wool. 


Therefore 108 1. 6 s. 8d. 
clear gain by this affair. 



33 1. 6 s. 8d. B’s 


14* A has 100 ream of paper, at 8 s. ready money, which 
in barter he fets down at 10s. B, fenfible of this, has 
pamphlets 'at 6d. apiece, ready money, which he ade- 

C c quately 
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quately charges, and infifts to have over and above J of the 
price of thofe he parts with in fpecie. What number of 
books is he to deliver in lieu of A’s paper, what cafh will 
make good the difference, and how much is B the gainer by 
this affair ? 


As 8 s. : ios. : : 6d. : 7td. advanced price of B’s pam- 
phlets. 

ieo reams of paper* 


JL t 

*> T| 


20 

X 20 


co,’ advanced } valueofthe P a P er ' 


£ 12 ios. B to have in cafh. 


40, value alfo of B’s pamphlets. 
X 40, fixpences in 1 1. 


1600, pamphlets to be delivered. 


*.• 40 1. — 12I. ios. = 271. ios. what they then flood 
him in ; fo that the advantage toB was 12 1. ios. 

15* A and B barter; A hath 140 lb. 11 oz. of plate, at* 
6 s. 4 d. per ounce, which in truck he rates at 7 s. 2d. an 
ounce, and allows a difcount on his part to have \ of that in 
ready money ; B has tea worth 9 s. 6d. the pound, which 
he rates at 11 s. 2d. When they come to ftrike the ba- 
lance, A received but 7 cwt. 2 qrs. 18 lb. of tea: pray what 
difcount did A allow B, which of them had the advantage* 
and how much, in an article of trade thus circumflanced ? 



oz. 

s. d. 


oz. s. 

d. 

* T 

To* IS 

1691 

at 6 4 


1691 at 7 

2 


281 

16 8 


563 13 

4 


169 

84 

2 - 

11 - 


42 5 

6 


1 ■ . £ 605 18 iojtsadvan- 

JT 535 9 8, real value ced value. 

of A’s plate. 

605 1. 18s. xo.d. — 535 I* 9 s. 8d. = yol. 9s. 2d. 

^605 
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1. s. cl. 
7) 605 18 IO 




i— 86 11 

3t> 

519 7 

6| 


1 v « 

cwti qrs. lb. s. d. 

7 2 18, at 9 6 per lbv 

8 


twt. qr. lb. s. d. 
7 2 18, at 11 2 

8 


4 9 4 

7 


3i 5 


4 

2 


■f 62 10 8 


437 i4 8 
3 1 5 4 
8 18 8 

124 

a. 


3 16 - 

7 

26 12 - 
2 

53 4 - 
_7 

372 8 - 

20 12 
7 12 - 

-19- 


467 1 1 real value of B’s te*4 


479 i advanced value of B’s tea. 

.£519 7 6J —479 1. is. =40 1. 6s. 6£d. dif- 
5— 476 i 1 - count allowed by 

hi 16 6f 

— 70 9 2, A’s advantage by the rife of his plate. 

£ 41 7 47 > B’s Whole advantage. Q. E. F* 


i&. A, with intention to clear 30 guineas on a bargain 
With B, rates hops at i6d. per lb. that flood him in iod. 
B* apprifed of that, fets down malt, which coft 20 s* a quar- 
ter at an adequate price ; how much malt did they contract 
for? 

As 10 di : 16 d. : : 20 s. : 32 s. advanced value of the mah. 
32 — 20 = 12, B’s gain per quarter. 

Guineas 30 X'2l = 030 fhillings* 

12) 630 (52! quarters 2= 420 buthels, the anfwer* 

C c 2 17 
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iy. A and B truck; A has 14 cwt. 81 lb. ofFarnham 
hops, at 2 1. 19 3. per cwt. but in barter infifts on three 
guineas ; B has wine worth 6 s. per gallon, which he raifes 
in proportion to A's demand. On the balance A received 
but a hogfhead and a half of wine, pray what had he in rea- 
dy money ? 

cwt. lb. 1. s. 

14 81 at 3 3 

7 

22 I 

2 

- cwt. qr*. lb. 

44 2 - 14 

i ii 6 - 2 - 

- 9 - - - 16 

- 4 6 - - 8 

1 

£46 7 H 


As 2*95 : 3.15 : : .3 : *320339, advanced value of one gal* 
Ion of wine. 

i\ hogfhead of wine 94.5 gal. X *320339 = 30.272. 
30.272 b = 30 1. 5 s. 5^d. advanced value of the wine. 
46I. 7s. 6|d. — 30I. 58. 5fd=i61. 2 s. i£d. 
E. F. 


18. A, rn order to put off 720 ells of damaged Holland, 
worth 5 s. an ell, at 6 s. 8d, propofes, in cafe he has half 
the value in money, to give B thereon a difcount of 10 per 
cent, the reft A is to take out in faffron ; which B, apprifed 
of the whole management, rates in juftice at 30 s. the pound ; 
pray what was it really worth in ready money ; and what 
quantity of faffron was he to deliver on the change t 
' M720 ells. 


7* T 


I44i 


real 


^5(240, advanced 
24, difcountw 
i|2i6, remains. 


| value 


of the Holland. 


108, paid m feady money. 
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• . • 216 : 144 : •* Jo s. : 20 8. per pound, real value of 
the faffron. 

And 1.5 1 . : ilb. : : 108 : 72 lb. the quantity delivered. 
<^E.F. 


CHAPTER VL 
SECT. I. 

E X C H A N G E. 

E XCHANGING the coins of one country into thofe 
of another, is like the bufinefs of bartering commodi- 
ties (that is) it confifts of finding what fum of one country 
coin will be equal in value to any propofed fum of another 
country’s coin ; and in order to perform that, it will be ne- 
ceffary to have a true account at all times of the juft value of 
thofe foreign coins which are to be exchanged, as they are 
compared in value of our Engli(h coin \ for the par of ex- 
change (as the merchants call it) differs almoft every day 
from London to other countries ; that is, it rifes and falls, ac- 
cording as money is plenty or fcarce, or according to the 
time allowed for payment of money in exchange. 

If our purchafes and payments in foreign countries exa£Hy 
balance their purchafes and payments in ours, there will be 
juft enough of bills on the one to clear accounts with the 
other 5 fo that in this cafe the exchange on both fides will 
be at par ; that is, one who gives money in one country, 
wilLreceive as much in the other in weight and ftandard. 

If a nation fupplies us with more than it takes from us, 
or if we pay that nation more money than it pays to us, 
there will be a balartfce againft us, which we muft neceffarily 
pay ; in order to which, the demand for the money of that 
nation, or its bills of exchange, becomes greater among us 
than the quantity to fupply that demand, which raifes the 
value of their money or bills, and lowers ours; or in other 
words, puts the price of their money above par, and ours be- 
low it, which confiitutes what we call the courfeof exchange. 
From hence we may naturally infer, 

I. That the courfe of exchange betwixt two nations is a 
fcexald, which proclaims publickly the ftate of commerce and 

C c 3 money* 
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money-negotiation betwixt them, and which of the two is 
indebted to the other. 

II. That the nation which is indebted hath the difadvan-r 
tage in commerce and money-tranfa&ions $ and that the one 
which hath the balance in its favour hath in every refpe6t 
the advantage. 

III. That the balance of trade naturally imports fpecie, and 
renders money at home more valuable abroad ; whereas, on 
the other hand, when the balance is againft a nation, their 
fpecie is exported, and becomes thereby lefs valued. 


The EngliQi ftandard for gold coin is 22 carats of fine gold 
and two carats or T J T of alloy. 

In the royal mint a pound of ftandard gold is divided into 
44^ parts, each a guinea, at which rate a guinea will weigh 
5 penny-weights, 9*4382 grains. 

The Englifh ftandard for filver is 11 ozs. 2 pwts, of fine 
filver, and 18 pwts of alloy, in the pound = ^ . 

The pound weight ftandard filver is divided into 62 parts, 
each a Chilling* fo that a (hilling will weigh 3 pwts. 20.9 gr. 


A Table of the proportion of the value in feveral nations of the 
world between gold and filver , taken from Pojllethwayt's Uni - 
verfal Dictionary of Trade and Commerce . 


In Japan one ounce of gold is - - * - - 
China ------- -5 - r 

Mogul empire -------- 

France --------- 

Spain and Portugal ------ 

But as they lequired a premium of fix per 7 
cent, on payments in filver, it'reduces it to 3 
England - - - -- -- -- 



Explanation andufe of the f allowing Table of coins (viz.) 

One pound troy “jgr 12 ounces, 
one ounce - - (’« ) 20 pennyweights, 

one pennyweight f g J 24 grains, 
pne grain ^ V *-20 mites. 


TH 
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Thp firft column exprefles the finenefs of the allayed piece; 
the B. iignifying better, and the W. worfe than the Englilh 
llandard. 

The fecond column is the ahfolute weight of the piece. 

The third column its llandard weight, or its quantity of 
llandard metal. 

The fourth column its value in Englilh money. 

Ex. gr. in the fecond article of filvercoin, the new Seville 
piece of eight is i\ pwt. in the pound worfe than Englilh 
llandard weight ; 13 penny-weights, 21 grains, 15 mites of 
fterling fdver, is in value 43 pence, and 11 decimal parts 
of a penny. 

And in the firft article of gold coin, the old Louis d’orsis 
half a grain worfe than Englilh llandard ; its weight is four 
penny-weights, 7 grains, 8 mites of Englilh llandard gold, 
audits value 16 Ihillings, 9 T 3 - 0 - pence. 

The par of exchange between Englilh and Dutch money 
is eafily found, thus : as by Sir Ifaac’s table, the ducatoon 
of Holland is worth intrinfically 65.59 d. Englilh ; which is 
received at the Bank at 60 (livers, or three guilders, and con- 
fequently is equal to 10 fliillings Flemilh ; therefore, by the 
rule of three, as 65.59 d. E n ghlh is tc > 10 s. Flemilh; fo 
is 240 d, in a pound Englilh, to a fourth number, which 
will be found to be 36.59 s. Flemilh ; and fo much Bank mo- 
ney at Amllerdam Ihould be received for one pound, or 24Q 
ppnce fterling. 


C c 4 
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398 EXCHANGE; 

England with Holland, Flanders, and Germany. 

The bank of Amfterdam is the moft confiderable in Eu- 
rope ; and as bufmefs therein is negotiated by transfers, mil- 
lions may be paid in a day, without the intervention of any 
cafh ; which is of the greateft confequence imaginable in ex- 
pediting trade ; and is produdtive of fo great fecurity, that 
bank payments is reckoned from 3 to 6 per cent, better than 
payments in cafh, although a premium is alfo allowed* the 
bank for every depofite. 

The Hollanders keep their accounts in florins or guilders, 
(livers and penning?, or in pounds, (hillings, and pence 
FlemHh, divided as the pound fterling. 

8 pennings*! fgrot. 

2 grots [ I ftiveri 

6 (livers I j (hilling. 

20 (livers >make one-/ florin or guilder. 

2t florins j I rix-dollar. 

6 florins | | pound Flemifh. 

5 guilders J Lducat. 

Exchange is made with London from 30 to 38 (hilling^ 
Flemifli, for one pound fterling. 

CASE I. 

1 

Given the fum due in one country coin, and that payable 
in another country coin, to find the rate of exchange. 

RULE. 

As the fum due : is to that paid or payable : : fo is art 
unit of the firft : to the value of an unit of a fecond. . 

1. A merchant at Amfterdam paid 150 guilders for 13I. 
15 s. received by his correfpondent at London : what is the 
value of a guilder ? 

As 150 guil. : 13.75 1 . : : 1 guil. : is. iod the anfwer* 

2. If I receive in London 678 1. 15 s. 9|d. for 1173I. 
14s. 10 d. Flemifli, due at Rotterdam j what is the rate of 
exchange ? 

As 678.790625 1 . fter. : 1 173.741^!- Flem. : : 2 : 2 1 . 14 
yd, Flemifli, for 1 1 . fterling. 

N« 6* 
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N. B. That the country in whofe money the courfe of 
exchange is reckoned, has always the greateft advantage the 
lower the courfe of exchange runs. 


CASE II. 

To reduce Flemi(h pounds, (hillings and pence into guil- 
ders and (livers,' 

RULE. 

Bring them into pence Flemifli, then divide by 40 (becaufe 
40 pence make one guilder) and the quotient will be guilders; 
and if any thing' remain, divide it by 2 (becaufe two pence 
make one (liver) and the quotient will be (livers. 


3. In 1173b 14s. iod. Flemifli; how many guilders? 

1173b. 14s. 10 d. = 281698 pence. 

40) 281698 (7042 guilders, 9 (livers. 


By Practice. 


(liv. 

1173 X 6 = 7038 - 
10 s. = 3 — 

4 s. = 14 

— iod.= - S 


6 guilders being ib Flemifli. 
| of 6 guilders, or 1 1. 

7 of 1 1. 

{ of 10 d. 


Guilders 7042 9 (livers. 


4. In 7042 guilders and 9 (livers, how many Flemifli pounds ? 
guil. fliv. 

6)7042 9 

1 173 - , remains 5 guilders, 9 (livers, 
s. d. 

3 guilders = 10 — 

1 guilder =34 
9 ftivers = 16 

£ 1173 14 10, theanfwer. 


CASE 
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CASE III. 

To reduce fterling into Flemifh money. 
RULE. 

As one pound fterling : is to the given rate of exchange 
: : fo is the given fterling : to the Flemifh fought. 

e- If I pay in London 678 1 . 15 s. 93. d. what may I draw 
my bill for on Amfterdam, exchange 1 1 . 14s. yd. per 
pound fterling i 

As il. : 1.72916I. Elem. u 678.790625 : 1173.741^=5 
1173!. 14s. iod. Flemifh. 

By Practice. 

I. s. d. 
i,i 678 15 
339 7 to l 
4 *35 *5 
i 16 19 4? 

2 16 bj 

1173 14 9 1 Flemifh money, the anfwer. 

C A S E IV. 

To reduce Flemifh money into fterling. 
RULE. 

As the given rate of exchange : is to one pound fterling : i 
fo is the given Flemifh : to the lterling required. 


6. Change 




4oi 


Chap. VI. fi X € fi A G fi. 


6. Change 117314 14 s. 10 d. Flemifh into ftdrling ex- 
change, at 34 s. 7 d. per pound fterling. 
s. d. 1. s. <f. 

34 7:1:: 1173 14 to 
X 12 20 


415 


23474 

12 


1. S. 

415)281698(678 1$ 
3269 

364* 

328 

20 


9h 


6360 

2410 

335 

12 

4020 

285 

4 

ri'4b- 

310 


X) i 


7 * Ifl 
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7. In 1036 1 . Flemifli, exchange at 34s. 4|d, how much 


fteriing 


s. d. 

34 4^ 

12 


412 

2 


825 



6216 gilders# 
20 



825)497280(602 15 3+ fteriing. 
2280 



8. In 5875 florins 17 ftivers banco, how many pounds 
fteriing, exchange at 32 s. 10 d. ?. 

1 . flor. ft. 

1 : : 5875 17 

- 20 


d. 


& 

S. 

32 10 
12 


394 1 1 75 1 7 ftivers. 

2 

394) 2 35°34(59 61 - 10 s - 8<f * 



4200 


260 

12 


3*20 
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‘Agio fignifics the difference of the value of current monev 
and bank notes in Holland, Venice, &c. which h ‘Holland 
is from 3 to 6 per cent, in favour of the notes ; alfo the re- 
ward given for the changing one coin, or fpccies of money 
for another. 

CASE V. 

To turn current money into banco. 

RULE. 

As ico with the agio added to it : is to 100 : : fo is any 
given fum current ; to its value in banco. 


9. In 3758 florins, 15 divers current, agio 5*- per cent, 
how many pounds fterling, exchange at 35 s. 11 d.? 

As 20 ftivers make 1 florin • . • ■§ florin 12 \ (livers. 

flor. ftiv. flor. flor. ftiv. 

Then as 104. i2f : ioo :: 3785 15 
20 20 


2092 75*75 

2 2 


4185 pence 150550 

flor. fiv. 


4185)15035000(3592 12 banco. 
24800 
3*750 


10850 


2483 

20 


49600 

775 ° 


D d 2 * Alfo, 
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s. d. 

Alfo* as 35 ii : 


CHANGE. 

1. flor. ftiv. 
i : : 359 2 12 


Book II 


43* 7 8 *5 2 

2 

43 * )*437°4(333 8 44 , anfwer. 
144.0 
1 474 
181 
20 


3620 

*7 2 

12 

2064 


340 

4 

1360 

6 7 


CASE VI. 

To turn banco into current money. 

As 100 : is to 100 with the agip added :: fo is any 
given banco : to its value current. 

10. In 436 1 . 8 s. fieri ing, how many rix-dollars current, 
agio 4{j eAchange36s. j£d.? 

I. s. 

*1456 8 
228 4 
114 2 


j 22 16 
I 2 *7 


4| 


874 


7 54 

X 6 


4646 

2 


7l 


5)6892 


Rix- dollars 7978 24 fiivers banco. 


A» 
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R. D. ft. 

As ioo : 104.4 :: 1978 24 
5® 8 50 

5000 837 9*924 

037 


692468 

296772 

79 J 39* 


5.000) 82799.388 

8) 16559.8776 
2069.9847 = 


R.D,(L 

2069 49 current# 


40 g 


11, If by remitting to Holland, at 31s. 9 d. Flemifli per 
pound fterling, 5 per cent is gained ; how goes the exchange, 
when by remittance I clear 10 per cent. ? 

31 s. 9 d. =1.58751. 

As 105 : 1.5875 :: no 
no 


105) 174.6250 (1.663095 sil. Flem. 13 s. 2 t S rot9 > 
^infwer. 

What is faid above may be fufficient for reducing the coins 
of any country into fterling, and to render the following ex- 
amples, and bufinefs of exchange in general, obvious to every 
common capacity. 


HAMBURGH. 


2 deniers gros 
12 deniers gros or ) 

6 fols lubs 3 
16 fols lubs y 

2 Marks M k . 

3 Marks 

7! M k . = %\ R. D. J 


f fol lubs. 

I fol gros. 

make J Mark M fc 
one | dollar. 

I rix-dollar = 48 fols lubs. 
Llivre gros or pound Flemifh, 
or 120 mis lubs = 20 fols gros. 


P d 3 


12. Re- 
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Book If, 


12 Reduce i cjli 14! U> s lubs t*nk money of Ham- 
burgh, i:.:o Leri n d: money or £n 0 iai;d. exchange at 32^.- 
foii grub ptr ^o-md iteriing. ' 

L 


3 2 s * 1 

o 

IQ*, luib 1 U D S . 
2 

338 herders. 

3 


16 


046 
ir „r 


246^3 fols Iubs. 


1164 thirds of den. 49340! deniers. 

3 

• I. s. d. 

1164)148022(127 3 4, theanfwer, 

3162 
8342 

194 

2° 

3880 

"388 

12 

4656 


13. In 127 1. 3 s. 4d. fterljng, how many Hamburgh 
marks. &c. ? 

1. 

127 

J 2 f 

2 54 . - 

3'0’i 

42 4, being of i 17. 

5 5> being-i °f 32I- nearly. 

20)411.1 9, deniers gros, 

Livrt* 
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Livres 205 11 9 

71- marks in one livre. 

*435 

102 8, for £■ livres. 

312, for | of 7I marks, 

- 6, for of 60 fols. 

*- 3, for | of 6 deniers. 

— if, for | of 3 deniers. 

M k . 1541 14I, fols lubs, the anfwer and prpof of the 
. foregoing example. 

14. In 750 1 . 14 s. 7d. fterling, exchange at 32 s. 8d. 
how many rix-dollars banco of Hamburgh.? 

1. s. d. 

750 14 7 
375 7 3f 
75 1 5r ; 

2$ - 5t 

1226 3 gf Flemifli. 

2 And 3 fols gros 

— ■ ■ 9! deniers 

2452 
613 

R. D.3C65 23 fols. lubs, the anfwer. 

15. In 3065 rix-doflars, 23 fols lubs, how many pounds 
fterling, exchange at 22 s. 8 d. ? 

s. d. l.ft. R.D.S.L. 

As 32 8 : 1 :: 3065 24 

12 3_ 

392 deniers. *9*95 

16 

147 1 43 fols lubs. ' 

2 

392)294286(7501. 14s. 7d. anfwer. 
1988 

— 286 
20 

, ' 57 2 ° 

1800' 

232 
12 

2784 D d 4 16. In 



Digitized by L.OOQ le 
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16. In 584 rix-dollars, 9 folsgrofs flight money, agio 4^ 
per cent, exchange 35 s. 8£ d. how many pounds fterling 2 
1 rix-dollar being 48 fols tubs. • . • — 27 iubs. 

R. D. S.G. ' 

IC4 27 : 100 ; : 584 : a 
48 8_ 

832 4681 Ibis gros. 

416 6 

5019 fols Iubs. 28086 
100 

5019) 280^600 (559 R. D. 28 S, L. b?ncO| 
29910 
48150 

2979 

48. 

23832 

11916 

142992 

42612 

2460 

5 ? d. J. R.D.S. L. 

35 8| : i :: 559 2 g 

12 4 *_ 

428 4472 

2 2^36 

8jj7 ?686b fols lubs« 

4 _ 

857) 107440 ( 125 1 . 7 s, 4 .d. for. iurtWe 
2174 
4600 

' 3*S 
y 26 

**’ 6300 
301 
x 12 
36 i 2 
1 84 

17. In 1075 M*. 14 fols Iubs current, agio 8| per cent, and 
384 dollars, 2 fols grofs flight, agio 4J per cent, exchange 
35 s* 7 a. hovy many xix dollars banco, and popnds fterling t 

As 
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M k .S. L. M k . io8|= 108 ft. 6 Ibis lubs. 


A$ 108 6 : ico 

:: 1075 14 fols lubs. 

16 

1 6 

*734 

m 

17214 

X IOO 

M k . S.L. D. 

1734)1721400(992 ii 1 banco. 
16080 • 

4740 

Do!. Dol. S.L* 

—■ ■■ - 

104I = 104 28 

1272 

2 fols gros. = 12 

l6 

3°35* 

2012 

1278 

Dol. 

S. L. Dol. S. L. 

iP4 

28 : 100 384 12 

32 

768 

1152 


12200 

100 


R. D. S. L. R. D. S. L. 
As 7* : 1 s: 575 Ilf 
16 48 


/ 


120 

2 

240 


4600 

2300 

27611 

2 


33S^) ,2 3 0 °°o (366 16 banco. 

22320 2 

21840 

- 733 M k ban. 

1740 992 ii| 


32 


3) *7*5 nf 
575 1 if banco. 


■ 1-F.s.d. 


3408 
5112 

54528 

240)5522.3(230 1 6 ban. 20968 

s. d. 1. 1. F. s. d. 832 

35 7 ; 1 : : 230 1 6 ‘ — 

12 20 

427 4601 

12 

427)55218(1291. 6*. d. fterling, anfwcr. 

Amfterdam, 
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j8. What fterling doth the invoice on the other fide 
amount to; viz. 823 gilders. 6 pennings, at 34s. 6d. Fie. 
piilh for 1 1. fterling ? 

s. d. 1. Flem. 

34 6 : 1 : : 823 

12 20 


4*4 


16460 

2 


414)32921(79!. ios. 4§d. theank 

394i 


215 

20 


4300 


160 

X 12 


192O 


264 


FRANCE. 

England exchanges with Fiance on the crown of threa 
livres Tournois, or 60 ibis French, and gives pence, fter- 
ling, more or lefs, for this exchange crown. 

12 deniers J f f d. 

20 fols > make one livre of France. 

3 livres J t ecu or crown. 

The exchange between France and other countries are 
more variable than any, owing to the frequent alteration of 
their coin; which is fo great, that Mr. Poiiieth waite affirms 
he has known, in the fpace of a few years, the crown or 
ecu of three livres from 5d. to near 6od. Englifh ; but 
that the firft indeed was payable in th eir bank-notes then 
(viz. anno*i72©) in great difcredit : fo that there can be no 
other way of ascertaining the part of exchange with that king- 
dom, but by an a&ual aflay, and weighing their fpecie at 
the times. , 

19. In 
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412 EXCHANGE. Book IT. 

19. In 27 1 . 16 s. 8d. fterling, exchange at 31! d. per 
ecu , how many livres Tournois ? 

- d. liv. 1. s. d. 

As 317 : 3 :: 27 16 8 
20 

sW 

12 


6b8o 

% 

13360 

3 


63) 40080 (636 liv. 3 fol. 9i den. an ^ 
228 
390 


12 

20 


240 


Si 

12 


612 

4 5 


20. In 5731 crown?, 45 fols, how much fterling, ex-* 
change at 31-J- per crown? 


crown. crowns, fols. 

1 :'3 f i 5731 45 


8 


60 I crown zz 60 deniers* 


2 49 3439°5 

249 


3095 1 45 
1375620 
687810 


6 c 

8 

12 

20 


85632345 


1+27205 


178400:- pence fterling. 


14866 8| 

£ 743 6 81 fterling, anfwer. 


21. Supr 
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21. Suppofe Paris owes London 4186 livres, 7 fols, 5 de- 
niers, and remits the fame fum to London at 31^ per crown, 
liv. fols. den. 

3 s 3*4 :: 4*£6 7 5 

8 x 20 


253 



1004729 

253 

3014187 

5023645 

2009458 

80-2 54196437 


9 3 r 77455 
8 


12) 

20 


353050 


44*3»t» P*ncefteriing. 


3 6 77 7t 


^183 17 7t fierling, aofwer. 

1 1 ■ ' r 

22. What comes 175.96 quintals to, at 2 liv. jyCol 
per quintal, of ioolb. per invoice on the next page? 7 
quint. 

175.96 

2 


X 

n 


i 35I-92 
8798 

43 99 
17-59 8 
4-3995 
•73325 

T“~ fols. den. 

506.62075 = 506 | 2 5 


Bourdeauxj 
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Bourdeaux, November 22, 1764. 

Invoice of half a tun of wine, and 20 parcels of prunes, (hipped on board the Canary-Merchant, John 
King, matter, for accompt of Valentine Auftin, merchant, in London, marked as in the margin. * 

liv. fo. de. 
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4 i 6 EXCHANGE Book TI. 

23. Three hoghfheads of Graves claret, at 50 crowns per 
tun, per invoice* 

crowns. 

5 ° 

X 3 livres in one crown. 

2)150 

, 75 

20 puncheons of prunes 506 12 5 

Charges - - - 133 4 1 

What comes livres 714 16 6 to, at 2I per cent* 

1429 13 - 

357 8 3 

17-87 1 3 

20 

i 7 - 5 i 

12 

■ liv. fo!s, den.- 

6.15 Anfwer, 17 17 6 

24. What ought the 175.96 quintals of prunes to weigk 
in London, one quintal at Bourdeaux being no lb. ? 

„ quint. 

,i 75-96 

no 

cwt. qr. lb. 

112) 19355*6 (17a 3 7* weight in London. 

bi 5 

3*5 
28) 91 

7 


25- What 
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.Chap. VI. EXCHANG E< 417 

25. What comes 732 livres, 13 fols, 11 deniersto inLon- 
dori, at .57! d. per crown at BoudeauX f ' 

liv. cr. den. 

60 : 57I : : 732 13 11 
12 20 - 


720 14653 

12 


*75847 

57 k 

1230929 

879235 

87923.5 

12) 

72O) I 0 III 20.25 (14O43J 

291 * 

312 20)1170 3^ 

/ 240 ~ 

24 ^5810 3J 

4 — — — - 

"96 

24 


S P A I N. 


4 Maravedis vellon, 
q. \ Maravedis plate 
8^ Quartas, or - . 
34 Maravedis vellon 
16 Quartas, or - . 

34 Maravedis plate 
8 Rials of plate 


.°'i 
. i 
- H 


make 
one ^ 


Quartas. 

Rial vellpn. 

Rial of plate. 

kPifo, piafter, piece of 
1, or dollar. 


N. B t A rial vellon is |z of a rial of- plate, and -V 0 f 
a piafter. r 


E e 


26. Re- 
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41S EXCHANGE. Book IT. 

26. Reduce 1387 piafters, 3 rials, 3 maravedis of Spain, 
into pounds, &c. fterling, of England, exchange at 45^ 
fterling piafter i 

piaft. ri* mar* 

1387 33 

451 


6935 

5548 

1387 P»ftcr?. 

"I = ? f exchange. 

£ = 3 maravedis 


12 64299^ 

20 5374 11 J 

£ 263 14 ii theanfwer. 


27. In 572 1 . 18 s. 9d. how many pieces of |> exchange 
at 424 per piafter? ]. s. d. 

424 : 1 :: 572 18 9 
8 20 

”341 11458 

12 


I 375 °S 

* — piaft. 

341)1100040(3225 

770 

884 

2020 ■ 



89 


ri. mar. 

7 13, the anfwer. 


a». In 
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Chap. VI. E X CHANG E. 4*9 

, 28. In 274 dollars, 4 rials, 7 quartag, how many pounds 
fierling, exchange at 48 d. per dollar ? 
dol. ri. qr. 

274 4 7 
48 

2192 

IO96 

24 = 4 rials or £ exchange. 

2§ — 7 quartas. 


12 

20 


* 3 * 78 £ 


1098 2 f 

'£ 54 >8 2i 

29. In 58794 quartas, how many pounds fterling, ex, 
change at 404 d. per piafter ? 

I ps.f d. quartas. 

8 : 4°t • J 58794 

16 8 321 

128 321 5 8 794 

' 117588 

176382 


*47444 


18430^ 


128)18872874(147444 

607 
952 
568 
567 
554 

42 Anfwer, £ 76 15 ioi 


8 

1 2 
20 


*53 5 *oi 


30. What is the brokerage of 15066 rials of plate in the 
invoice following* at J per cent? 

rials. 

4) 150.66 


37 ^ brokerage. 

E e 2 31. What 
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420 EXCHANGE. Book II, 

31. What is the commiffion of 15147 5 rials of plate, at 
per cent. ? 

rials. 

J5>475 

2.5 


757375 

302950 

378.6875, or *378! rial* commiffion. 


32. What fterling money does the whole 15526 rials of 
plate in the invoice following amount to, exchange at 52d. 
fterling per piece of 4 ■ 

15526 rials of plate; 

52 



31052 

77630 

8 

807352 

12 

100919^ 

20 

8409 11 


420 9 



d. 

11 fterling, theanfwer. 
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PORTUGAL. 


Portugal exchanges with London on the milrea, and Lon- 
don gives from 60 to 66 pence fterling for the fame. 

4°° reaS - - i make one \ cr “ fadoe * 

iooo reas, or 2f crufadoes J ( \ milrea. 


33. In 2729 crufadoes, 372 reas, how much fterling mo- 
ney, exchange 62 d. per milrea? 
cruf. reas. 

2729 372 
400 


1091.972 

^s. 2d. 


j8i iod. being £ of 1091 milreas. 

2 7 = 31 d. being £ exchange for 500 \ 
2 — | =: -J- or double exchange for 400 J 
2| = -A of 400 = 40i 
1 J | of 40 x= 20 i reas. 

f = f of 20 = io J 


20)5641 10 

£282 1 10 d. fterling, the anfwer. 

34. In 754 1 . 18 s. 6 d. fterling, now many crufadoes, ex- 
change 64fd. per milrea ? 

d. mil. I. s. d* 

64, : I : : 754 *8 6 
2 20 


15098 

12 


181182 

2 


129)362364(2809 milreas. 

10 43 

1164 

3 

1 , 

7022i crufadoes, the aiifwer, , 

i 35- WM 


5618 

1404! 


Digitized by 


Google 



EXCHANGE. 


Chap. VI. 


4n 


35. What fterling money does the invoice following, viz. 
187 milreas, 686 teas amount to, at 40 reas for 3d. ? 

,mil. rea. ’• 

40 187.686 Rem.6=^ of 3d. or^, of id. 

iV 46931 

58 13 -l fterling, the anfwer. 


Alfo 2) 175.150, at | percent, 
is .875, brokerage. 

And 176.025, at 3 per cent. 

x 3 

is 5.280, commiffion. 


£ e 4 


Oporto, 
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Oporto, November 23, 1764. 

Invoice of wine laden by Charles Colby, On board the Savanna, Richard Delamore, matter, for William 
Blaydwin and company, and configned to Spelman Swain, Efq; in Dantzick. 
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GENOA. 

In St. George’s bank at Genoa, accounts are kept in 
piafters, or pezzoes, which are divided into foiidi and de- 
nari, as tl.e pound fterling 

But Tome merchants keep their accounts in lires, or liras 
foiidi, and denari, divided as before, which money is only ^ 
in value of the bank money. 

The exchange runs from 45 to 54d. per piaiter. 

36. In 784 pez, 19 s. 6d. lire money, how much money 
of exchange ? 

pez. s. . d. 

5)784 19 6, lire money. 

156 19 10}, exchange money, anfwer. 

37. Reduce 156 pez. 19s. ic|, exchange money, to 
livres. 

pez. s. d. 

1 56 19 io£ 

5 

784 19 6, lire money, anfwer. 

38. London is indebted to Genoa in 1710I. 16 s. 4 d. 5 
for how many pezzoes may Genoa value on London, the 
exchange at 47* d. ? 

d. f-P.pez. 1 . s; d. fP. 

47| = 95: 1:11710 16 4= 821192 

s. d. 

pezzoes 8644 2 6, anfwer. 

39. Genoa is Indebted to London in 8644 pez. 2 s. 6d. 
for how much fleriing may London value on Genoa, the 
exchange at 47 \ per pezzoe ? 

1. s. d. 

6)8644 2 6 


8) 1440 13 9, for 40 d. 

2) 1 So 1 Sf-, for 5. 

90 - 104, for 2^. 

1710 16 4, anfwer. 

40. Lon- 
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40. London draws on Genoa for 1710I. 16s. 4d. fterling ; 
how much lire money will pay the draught, exchange at 
48d. per piafter ? 

1. s. d. 

1710 16 4 

primes 4 s * in a pound fterling. 

Pezzoes 8554 1 8 of exchange. 

5 livres in a pezzoe. 

42770 8 4 lire money, anfwer. 


LEGHORN. 

N. B. At Leghorn a dollar is valued at 6 livres, at Genoa 
but five. 

12 denarii 'J r foldi. 

20 foldi l ma . c one ) lira, or piafter of Leghorn. 

5^ foldi I I groffi. 

24 groffi J L ducat. 

In Leghorn accounts are kept in pullers, foldi, and denaii, 
divided as at Genoa. Some likewife keep their accounts in 
liras, or lires, divided as the piafter •, but this money is only £ 
of the money of exchange. 

41. In 278 1 * 17 s * 9^- fterling, how many pezzoes of 
Leghorn, exchange at 47|d. per pezzoe ? 
d. pez. 1. s. d. 
r| : j 2 : 278 17 9 

20 


379 



379 ) 535464 ( x 4 12 P ez * 16 fol. 9 den. anfwer. 
1564 



42 Lon- 
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42 London is indebted to Leghorn in 7456 piaft. 9s. 6d. 
lire money ; what fterling (lands as an equivalent in the Lon- 
don merchant’s books, the exchange being at 493 d. per 
piafter ? 

piaft. s. d. 

6) 7456 99 


6) 1089 4 11, money of exchange. 

5I 181 10 9I, at40d. 

8 36 6 ij 

2 4 10 

2 24 4I 

1 2 8i 

- 11 4 

226 7 if, anfwer. 


Fa&oiy 
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Factory of the coft and charges of one hundred barrels of anchovies, {hipped on board the Tortoife, ci 
tain William Raflal, for account of Mr. John Hourd, of London, merchant, ^nd coniigned to himfelf 5 
under mark per margin. 
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Chap. VI. EXCHANGE. 429 

43. At 1 15 fols per piece of -§-, viz. the foregoing in- 
voice, how much fterling may Mr. Houfd credit his factor, 
exchange at 4s. 6d. fterling per piece of | ? 

liv. fols. den. 

1781 2 6 
20 

115)35622.5(309.76087 pieces of f. 

1122 

875 

700 

1060 

800 

309.76087 

61.95217 

7.74402 

69.6962 = 69!. 13s. lid. fterling, the anfwer, 


Provifion of 1729 liv. 5 fols. at 3 per cent, 
liv. ' , 

17.2925 
3 _ 

51.8775 = 51 liv. 17 fols. 6 den. provifion. 


VENICE. 

Money of exchange is always underftood to be that of . 
ducats in bank, which is imaginary, 100 whereof make 120 
ducats current money; fo that the difference betwixt bank 
and current money is an agio of 20 perxent. Though the 
brokers have invented another agio to be added, which is 
more or lefs, according to bargain. 

The courfe of exchange of a ducat of the bank of Venice 
is from 45 to 5od. fterling. 


44- v«- 
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4jd EXCHANGE. Book II. 

44. Venice draws on London for 2850 ducats, 10 fols, 
lOy| deniers banco, exchange at 45-^d. per ducat j how 
much fterling will pay the draught ? 

due. fol. den. 

6)2 850 10 10^4 

8) 475 * 9 h at 40 d.' 

8) 59 7 9 > a ‘ 5 d- 

7 8 5 t» ^ {• - 

jC 54i t8 -, at 45 4, anfwer. 

45. Reduce 1459 ducats, i8fols, 1 denier d’or bank mo- 
ney of Venice, into fterling money, exchange at 474. d. 
fterling per ducat ? 

due. fol. den. 

1459 18 1 

47 t 

10213 . 

5836 

36$=n° f,+M - 

2-j?, for 10 folidi. 

1 14, for 5 ditto. 12 

4.J, for 2 

24, for v 20 

4, for 1 denier. 

69710? p e nce fterling. £ 290 9 24, anfwer. 

46. Venice is indebted to London in 4789 ducats, 19 s. 
3d, current money 5 how much fterling may London draw 
for, agio at 20 per cent, when the exchange is at 4s. id* 
per ducat banco ? 

due. s. d. 

6 : 5 : •• 4789 19 3> current money. 

5 


6) 2.3949 

6 

3 


10) 

399 1 

12 

li 


2) 

399 

3 

3 A » 

at 2 


199 

11 

7 b 

at 1 

12) 

199 

n 

7b 

at i 


16 

12 

7b 

at - 1 


£ 814 19 2i, at 4 1 

Whea 
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Chap. VI. EXCHANGE. 43 t 

When London exchanges on the piece of foreign money, 
as the French crown, Venetian ducat, &c. London ought to 
remit when the exchange is low, and draw when it is high, 
to negotiate with advantage. The reafon will be obvious for 
loo 1. will go farther in purchafing ducats, crowns, milreas, 
&c. when the courfe of exchange is at 40 d. than when it is 
at 50 d. and 100 crowns will go farther in paying a debt due 
by France to London, when the exchange is at 32 d. than 
when it is only at par. 

POLAND and PRUSSIA, 

3 {hillings, or 18 phenningen") fgrofch. 

3 grofch - - ditkin. 

2 ditkins - fixer, 

fixers - - I make^ tymph. 

- grofch - - - - j one 

ach de halbers - ► 

florins or gilders 
^ gilders - - -J 

Danzick and Koningfberg exchange with London by way 
of Amfterdam and Hamburgh, 270 Polifli grofch being = if. 
grofs banco in Holland, 110 Polifh grofch being = 1 rix- 
dollar banco of Hamburgh. 

47, Let 5850 florins be changed into fterling money, 270 
grofchi Poll per pound Flemifh and 33 s. 4 d. Flemilh per 
pound fterling. 

G* P. flor. 

270 : 1 : : 5850 

. 3 ° 1 


3 

2 

3 
7 \ 

4 

3 

4 


ach de halbers. 
florin or gilder. 

L ?;r 


30 


175500 


5850 


33 s - 4 d - 
12 

400 


£ 650 Flemifh. 

I :: 650 
20 


1 2000 

X 12 

400) I 56 COO 

£ 390 fterling, the anfwer. 


R US- 
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RUSSIA. 


3 copecs - -I 
10 copecs - - 1 

25 copecs - k 

2 polpolitons* - | 1 maKe 
2 poltins - - j 
2 rubbles - - J 

The Ruffian rubbles 


one 


f altine. 

1 grievener. 
^ polpolitin. 
poltin. 
rubble, 
ducat. 


are converted into florins current 
money of Amiterdam, and the current into bank money, ac- 
cording to the agio of three or five per cent, and bank money 
into Iterling, according to the courfe of exchange between 
England and Amsterdam. 

48. In 4675 rubbles, 46 copecs, exchange 122 copecs per 
rix-doi!ar current, agio three percent, and 34s. yd. Fle» 
xnifli per pound fterling, how much fterling money ? 
rub. cop. 

4675 40 

100 

' — — ; rix dollars. 

122)467546(3332.34426 
X 2 5 


1916172130 

766468852 

9580 8606 5 florins current. 

103 : ioo :: 9580,86065 
103) 958086.065 (9301.80645 florins banco* 

3 10 40 

186 : 

830 372072.258 

665 
470 
580 


34s. 7 d. = 4 15) 372072.258 (896 1. 1 1 s. 2~ d. the anfw. 

. 4007 
2722 


• 232.2 
20 


4644 ‘ 

IRE- 


Die :ed by UOOQl 



4 33 


ChapVt. £ X CHANGE; 

IRELAND. 

In Ireland accounts are kept in pounds, fhillings, and 
pence Irifli, divided as in England 5 but having no coins of 
their own, they arefupplied by the different countries with 
Which they traffic; 

The par of exchange between England and Ireland is 
tool, fterling for 108 1. 6s. 8d. Irifli, or is. Enelifh — 
13 d. Irifn. 6 T 

The courfe of exchange is from five to 12 per cent, ac* 
Cording to the balance of trade. 


49. London remits to Ireland 787 1. 15 s. fterling j how 

much Irifli muft London be credited, exchange at 1 1! net 1 
' Cent. ? o a r 

J. 


T? 

1 

2 


7 8 7 

7 8 

7 

3 


s. 

*5 

15 

1 7 

18 

19 


6 

6 

V 


HU 


1 ^per cent. 


£ 8 79 6 6, the anfwer. 


50. Dublin draws upon London for 879I. 6s. 6|d. Irifli 
exchange at Ii| per cent, how much fterling muft London 
pay Dublin, to difchargethis bill? 


111.625 : ico : : 879.326041#!. 
111.625)879326041^(787.75 = 7871. 15s. 
979510 
865104 
837291 
559166 


AMERICA AKD THE WEST-lNDlES. 

In exchange with our colonies in America and the Weft. 
Indies, accounts are kept in pounds, (hillings, and pence, 
divided as in England, and their money is called currency. 

The fcarcity of cafli obliges them to fubftitute a paper 
currency for carrying on their trade j which being fubjeft 
to cafualties, fuffers a very great difeount for fterlii> tr in the 
■purchafc of bill* of exchange. 0 

, F f 51. Phi- 
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434 EXCHANGE. Book II. 

51. Philadelphia is indebted to London 1575 1 . 14 s ; 9 d * 
currency ; what fterling may London reckon to be remitted, 
when the exchange is 75 per cent.? 

As 175 : 100 :: 1575 1 . 14 s. 9 d. 

By dividing the two firft terms by 25. 
cur. ft. 1. s- f d. 

As 7:4s: >575 14 9 
4 


7)6302 19 - 

Anfwer, 900 8 57, flcrling. 

e2. London receives a bill of exchange from Philadelphia 
for 900 1. 8s. 57 d. fterling; for how much, currency was 
London indebted, exchange being at 75 per cent. ? 


1 

900 

450 

225 


d. 

5r 

a T> 

•!> 


at 50 per cent, 
at 25 per cent. 


Anfwer, £ J575 14 9 > currency. 

„ London conftgns to Virginia goods, per invoice, a- 
mounting to 578 1. 19 s. 6d. which are fold for 847 I. 15 s . 
6 d. currency ; what fterling ought the factor to remit, de- 
ducting fi v e per cent, for comroiffion and charges; and 

what does London gain per ceift. upon the adventure, fup- 

poftng the exchange at 30 percent. ?- 

i 3 °+ 5=*35 = 5 X 9 * 3 

135: 100-847 15 6 

10 


8477 


- ' 


IO 


5184777 

3:16955 

10 

10 


9! 5651 

16 

8 

£ 627_ 

J_ 9 _ 

7 

— 57 8 

±L 

6. 

£ 49 

- 

i£ 

.625(8 46403 = 

= 81 . 

9s. ; 


to be remitted, 
configned. 


54 - Vir- 
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Chap. VI. Simple Arbitration o/ExIghakge. 433 

54. Virginia is indebted to London 575 1 . 19 s. 6d. fter- 
ling ; with how much currency will London be credited at 
Virginia, when the exchange is 33!* per ceht, ? 

1. s. d, 

i 575 19 6 
191 19 10 

Anfwer, £ 767 19 4, currency* 


***** ***************** ** 

SECT. 1 L 

Simple Arbitration^ Exchange. 

/ 

W HEN a fa&or has orders from his employers to remit 
a certain furnof money to any place, and then draws 
xipoh the laft place to fome other $ as the par of exchange is 
continually fluctuating, there may happen to be a lofs in the 
executing one part of the commifiion; and a gain in the other 
part thereof; which the fkilful faCtor fhould endeavour (if 
poflible) f? to improve to the benefit of his employer, ta 
make the gain fuperior to the lofs ; or in cafe the negotiation 
would be to his conftituent s lofs, he may write to him for 
new orders, or wait till the couife Of exchange be more in 
his favour. 

Arbitration of exchange may be performed by one or 
more operations in the rule of three. 

i.‘ V, of Amfterdam, draws upon X, of Hamburgh, at 
67 cf. Flemifh per dollar of 32 fols Lubeck y arid on Y, of 
Nuremberg, at 7od. Flemifh per florin of, 65 crutzers cur- 
rent. If V has orders to draw on X, in order to remit to 
Y at the faid prices, how would run the exchange between 
. Hamburgh and Nuremberg ? 

6;d. : 32 fter. : : 7od. : 30|f fols Lubeck per florin. 

2 , M, of Amfterdam, orders N, of London, to remit to 
O, of Paris, at 54d. fterling, and to draw on P, of Ant- 
werp, for the value, at 33^ {hillings Flemifh per pound fter- 
ling; but as foon is N received the commiffion, the exchange 
was on Paris at 54^ d. per crown : pray at what rate of 

F f 2 ex- 
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4 36 Simple Arbitration o/ Exchange. Book IT, 
change ought N to draw on P, to execute his ordeie, 
and be no lofer ? 

d. s. d. 

, Reciprocally, 54 : 33.5. : : 54.5 

54 

, A 340 

1675 

54.5^1809.0(335.' 2 T Vjd. Flem. theanfwer, 
1740 

105 

12 

1260 

17O 

3, London changes with Amfterdam on par at 33* s. 
Flemifh, for one pound fterling ; Amfterdam changes on 
Middleburgh, at 2 per cent, advance : how ftands the ex- 
change between London and Middleburg f 

Flem, 1. 

As 100 : 102 : ; 33- = 1 4 
i.jf 

9)6x2 

680 

102 

100) 170.0(1.71. = il. 14s, FLperlb. Her* 

4. Amfterdam changes on London at 34 s. 4d. per pound 

flerling 9 and on Lifbon at 52 d. Hemifti for 400 reas 5 how 
then ought the exchange to go between London and Lifbon ? 

s. d. d. d. 

As 34 4 = 412 : 240 : : 52 

5 V. 

480 

1200 

412)12480(30^ pence for 400 reas. 

120 

- • • 30t 3 ^ X 2 § = 75^ z oVd. fterling for 1000 reas. 

5 - 


Digitized by Google 



Chap* VI. Simple Arbitration ^/Exchange. 437 

5. Qj of Amfterdam, remits to R, of Paris, 2000 crowns, 
91 pence Flemifti per crown, at double ufance, or two 
months, and pays ^ per cent, brokerage $ with orders to re- 
mit him again the value at 93d. per crown, allowing at the 
fame time 4 per cent, for provifion : what is gained per cent, 
per annum, by a remittance thus managed ? 


— nn 5 — ° 73 <> 

9 °io~ 5 t — 9°7“»ro'f 

, 4 1 6 6 1 4 . 


IOO^ : 100 : : 91 

100 J' : 100 : : 93 : 924=4 — 9244 
Thus 9 °l 1 4 J 1 * 9 - o' I- 

* • * ^ : I •x444"i"r • : I* : iOiiJiJS., the anfwer. 


g 'S'$zlr$t • • 

6. A, of Paris, draws on B, of London, 1200 crowns, 
at 55d. fterling per crown ; for the value whereof B. draws 
again on A, at 56d. fterling, befides reckoning half per cent, 
did A get ©r lofe by this tranfa&ion, and what ? 
cr. •. d. 1. 1. 1. 

1 1200 at 4 7 As 100:5:2275 

240 

30 100) 137-5 = il- 7s. 6 d. 


7 2 75 - - 

176 commiffcon. 


d. cr. d 
As 56 : 1 : : 66330 
56,) 166330(1 1844*,.. 
66330 pence.. 


£. 276 7 6 . 

• 1200 — n»4 1 , |, ==pi5^J- A’s gain by this tranfa&ion. 


7. A, of Amfterdam, owes B, of Paris, 2000 florins of 
current fpecie, which he is to remit him, by order, the ex- 
change 90^. per crown of 60 fols Turnois, the agio of the 
bank being four per cent, better than fpecie$ but when this 
was to be negotiated the exchange was down at Sg-d. per 
crown, and the agio raifed to five per cent, what did B. get 
by this turn of affairs ? 


Florins 2000 x 40 = 80000 Flemifh pence. 


90.5) 80000(883.9778 ? 

09.5) 80000 (893.8558 J 


crowns Turnois. 


As 105 : 100 : : 
104 : 100 : : 


crowns. 

893-8558 : 8 5 ' .2912 

883.9787 : 849.9787 


agio accounted. 

cr. f I. den. 


Difference 1.3125= 1 18 9 in fa- 
■ ■ *'■■■ . ■■ — *our of B. QJE . F. 
F f 3 8. Bu^ 
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8. But arbitration of exchange may commonly be more 
readily performed by a numerical equation ; viz. Let us 
fuppofe that the exchange between London and Amfterdam 
is at 34s. 6d. for il. fterling 5 and between London and 
Prance 31 Jd. fterling, for 1 ecu or crown. 

To find the proportional arbitrated price between AmAei* 
dam and Paris, , 

Make the following numerical equation ; 
viz. j crown Paris == 3 fterling. 

And 240 fterling = 34s. 6d. ~4i4d. Flemifh. 

The right-hand numbers conftitute (by being multiplied 
continually into one another) a general dividend ; the lefti 
hand a general divifor, the quotient of which will-give a true 
folut’on to the queiiion. 

But thefe may be reduced in lower terms, or lefs propor- 
tional numbers, by obferving the axiom in reduction of 
vulgar fra&ions. 

1 1 ^ cr. z=zz,i} 

2 240 d. = 34 x 6d, = 414 


1 X 4 

2 -r- 6 


41=127 
40 1= 69 
1 27 x £9 _ 876"! 
4 X 40 160 


F!cm pence. 

= S4i|u> the anfwer. 


This operation is thus performed : 

3 l|x 4 := 127, which place under the line on the fame 
fide, and place 4 on the other fide to balance if. 

Divide 240 and 414 each by lix, and the quotes will be 
40 and 69 ; which pla^e on the fame fide with their dividends, 
cancelling all numbers as they are done with. 

The reft are fo plain and eafy, it needs no explanation. 

9. Again, fuppofe the exchange between Paris and Am- 
fterdam is at 54 VI 2 , and on London 31* ; the proportional 
arbitrated prjee between London and Amfterdam is required? 
). fter. d. 

1 - fit 


Zi\ — _ 

/pp 8763 

127 4 

4 $ 


’ 23 

T^o 


8763 v 6 ^2578 T7 . 

:* — — == * 1 " =: 4*4 Flcm. pence =r 34s. 6d. 


The 
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Chap. VI. Simple Arbitration 0/ Exchange. 439 


The foregoing operation is performed thus : 

^5 x 160= 8763 placed underneath, and 160 fet on 
the other fide to balance. 

Then 31* X4 = 127* to balance: which place 4 on the 
other fide. 

Then I perceive, that 160 and 240 are each divifible by 
40, the quotes whereof are 4 and 6. 

Laftly, finding 4 on each fide, they cancel each other. 

You are defired, as before dire&ed, to cancel every fi- 
gure as it is done with. 

10. Laftly, exchange Amfterdam on Paris at and 

Amfterdam on London at 34 s. 6d. what is the arbitrated 
price between London and Paris l 


1 crown Paris = 
Sjs. 0 d. or 


2921 

"92” 


= 3 1 


£. 2 . 

91 



The common meafure of 
2 z the fraction being 23. 

2921 

46 1 

/XI. London exchanges on Amfterdam at 34s. gd. for il. 
fterling, and on Lilbon at 5s. 5|d. per milrea ; what is the 
arbitrated price between Amfterdam and Lilbon ? 


I crufado Lilbon 
reas 

//^d. fterling 



I 


4 

16 


= reas. 

= pjtl d. fterling. 

= zi $ = 417 Flemilh pence. 



1 


7 

♦ • ■ ^7-^ = 4Sl|4» Flemiflbj for one crufado 

*0 o 4 04 

Lilbon. 


F r 4 


ia. Am- 
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12. Amfterdam exchanges on Lifbon at 45-H Flemilh 
pence, and on London at 34 s. gd. what is the arbitrate^ 
price of exchange between London and Lifbon ? 

I milrea 3= rea$. 

I crufado := reas = Amfterdam, 

^//d. FI. =: ? 4 fid. fterling. 


H 

2919 

A 

r 

5 

?39 

fa 

8 

H 

2(519 X 5 x 5 

J 39 X 8 

5 

= — 65^. fterling per milrea. 


N. B. The common mpafure of the fraction being 139. 

13. Lifbon exchanges on Amfterdam at 4S*|| per crufado, 
on London at 5 s. 5^ d. per milrea ; what is the arbitrate*} 
price between London and Amfterdam ? 


il. fterling 

= /^d. fterling. 

fterling 

= reas Portugal. 

4#$ re as 

= 4 - 5 il Flemifti pence. 

Hi 


i 

i 

H 

iM 

$ 

zt 

Hi 

t 

it 

t 

3 

417 


Here the anfwer comes out exa&ly 417 Flemifh pence, of 
34s. gd. of Amfterdam ; and this will frequently happen* 
and the operation performed on the thumb-nail by the ex- 
pert accomptant. 

Thefe examples prove the truth of this method in regard 
to each othen ' ' 6 

14. Amfterdam hath orders to remit a certain fum tp 
Cadiz > at the time of this order Amfterdam can remit tp 
Cadiz at g4]d. per ducat of 375 maravedis, -and London to 
Cadiz at 38 d. per piafter of 272 maravedjs. Quere, which 
/vill be moft advantageous to Amfterdam, to remit direftly 

to 
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to Cadiz, or by London, the exchange between Amfterdam 
pnd London being 35 ft. 10 guil. per pound fterling ? 

fsfj, manjvedis = 38 d. fterling. 

^d. fterling -Zi*- 10 guil. == 4 z& d. Amfterdatn. 

■ — - zH 


8 43 

125 


IQ* 4 *XI 2 C I« 2 T 2 C A /l J 

-T^nrr = “TTiT = 93 AVr P ence Amfterdant 

for 375 maravedis; which is 18s. 8fd. for every ioo|; 
fterling in favour of Amfterdam ; viz. 

-2^-= .86489, nearly. 


As 94.75 : 93*86489 : : 100 : 99.06584 = 99 1 . 1 s. j^d, • 
Then 100 1 . — 99 1 . I s. 3* d. == 18 s. 8 j d. as above. 


SECT. III. 

Compound Arbitration ^Exchange. 

W HEN the price of exchange is given betwixt one 
country and another, betwixt that fecond and 4 
third, and betwixt that third and a fourth, &c. to find the 
arbitrated price between the firft and the laft, obferve the 
following 

RULE. 

Place the antecedents in one column, and the conse- 
quents in another, to the right of the antecedents; fo as to 
form a numerical equation in the algebraic way of analyfis, 
}n which the firft antecedent and the laft confequent, to 
which an antecedent is required, muft always be of the 
fame denomination or fpecies ; the firft confequent muft be 
of the fame denomination with the fecond antecedent ; the 

fecond 
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Second confequent with the third antecedent, &C. through- 
out. If a fraction is annexed to any of the numbers, both 
the antecedent and confequent muff be multiplied into the 
denominator of that fra&ion, and the proportion will flill 
be the fame. The terms being thus difpofed, cancel the 
quantities that are the fame on both fides of the equation, 
and abridge fuch quantities as are commenfurable ; then 
multiply all the antecedents into one another for a general 
divifor, and all the confequcnts for 3 general dividend, 
and the quotient will be the anfwer, or value of the ante- 
cedent required. 

1. Suppofe London to remit 500 L to Spain, by the way 
of Holland, at 35 s. per pound ; thence, by the way of 
France, at 58 groies per crown; thence to Venice, at 100 
crowns per 6o ducats banco;, and from Venice to Spain, at 
360 maravedis per ducat banco ; how many piafters of 272 
maravedis will itamQunt to in Spain, exclusive of charges? 

anteced, confeq. 

1 pound = ^/p'd. Flemifh. . 
grotes = 1 crown. 

/p'd crowns = duca's. 

i ducat = %(j>$ maravedis. 

fjjj. maraved := I piafter. 

How many piafters for 500 1 . 1 


Thefe reduced, will be^ 


I - 

- 21 

2 9 ‘ * 

* 1 

1 - 

- 3 

1 - 

- 45 

*7 * 

1 

500 


7 = a8 75 iTr = 28 75i> nearl y» ‘he anfwer. 


2. A banker in Paris remits to his fa&or in Amfterdam 
455 crowns Tounlois ; firft to London, at3od. per crown; 
from London to Rome, at65d. per ftampt crown; from 
Rome to Venice, at ico ftampt crowns for 140 ducats 
banco ; from Venice to Leghorn, at 100 ducats banco for 100 
piafters of Leghorn j and from Leghorn to Amfterdam, at 

86 Fie- 
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Chap. VI. Compound Arbitrat.o/Exchangb. 44^ 

86 Flemifh pence per piafter, how many guilders banco will 
be received at Amfterdam ? 


anteced. confeq. 

i crown Paris r= #*d. fterling. 
pd, fterling = 1 crown Rome. 

/op crowns Rome ducats Venice, 

ico ducats Venice = fyff piafters Leghorn. 
1 piafterLeghorn= 86 pence Flemifli. 

4 $i crowns Tournois. 

6 

7 

9 * 



86x6x7 X01 528692 

” "*3 “ 13 

And 40)25284 


= 25284 Flemifli pence. 


Anfwer, 632 guilders, 2 ftivcrs. 


3. A merchant of London hath credit for 1360 piafter* 
of Leghorn, from which there is advice that a remittance 
can be made at 50 d. per piafter. The London merchant, 
finding he could make no more by drawing for them 
orders them to be lemitted in the following manner; viz! 
firft to Venice, at 94 piafters for 100 ducats banco; thence 
to Cadiz, at 320 maravedis per ducat; thence to Lifbon, at 
630 reas per piafter of 272 maravedis; thence to Amfter- 
dam, at 50 grotes per crufado of 400 reas ; from thence to 
Paris, at 56 grotes per crown; and laftly, he brings them 
home at 3 per crown : what will be the arbitrated 
price per piafter between London and Leghorn, and how 
much will be received at London, without reckoning charges ? 
anteced. 1 confeq. ~ 

04 piafters = 00 ducats banco, 

z ducat = maravedis. 

maravedis = 00 reas. 

4 W- reas, = 5# grotes. 

0 grotes cs- J crown. 

3 crowns — 04 pence fterling = 3 r T v 3. ' 

What ss 1 piafter ? 6 3 3 



I • 
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i - - - - * 

i - - - - 5 


i ... - i 

i - - - - i 


, . = 1 Jii == s5 T s ? d. per piafter. 

34 34 1. s. d, 

piafters, at 55^ d. per piafter = 312 10 - 
at 50 d. per piafter - - - — 203 o h 

Gained by the negotiation ^9 3 4 



a . Amfterdam being to remit to London 750 1 . Flemish* 
he firft fend* it to France, at 5+ d. per crown ; from thence 
to Venice at 100 crowns for 56 ducats banco ; from thence 
to Hamburgh, at ico grotes per ducat; from thence to 
Portugal, at 45 grotes per crufado of 400 reas ; and from 
Portugal to London, at 5 s. 3d. for 1000 reas; and fuppofe 
tbecommiffion, &c. at each place be half per cent, quere, 
how much fterling money muft be received in London ; and 
whether more or lefs, than if it was remitted diredly from 
Amfterdam to London, at 35s. 6 d. Flemifh per pound 
iter ling? 


U pence 
jtpd crowns 
I ducatV. 
4i gr .Ham 

M reas 


ss 1 crown. 

— 0 ducats banco of Venice. 

= /£$ grotes Hamburgh. 

— d.66 reas Portugal. 

5 = 4z 

£ rfgo Flemifh, at 35!*. per pound fterl. 




30 

10 



2 
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2 X 7 X 38 x 10 _ 392° 


= 435.51. fterling. 

X -005 = | per cent, at Port. 


35|s.= 1.775- Flemifh — 2.1 


433 - 3 / 


*•775) 75°- 000 (422.5352, } x .005 = £ 
had it been remitted di- >■ ■ ■ 

re&ly to London - - * '2.166$ 


= £ per cent. Hamb; 


431.210$ 

X . 005 = | percent. Venice, 
2.156 


42^.0548 

X *005 = l per cent. Paris. 


2 **453 

426.9095 received in London* 
422.5352 dired remittance. 

Anfwer, 4.3743 = 4!. 7 s. 5|d. Lon- 
don gains by the remittance above. 


SECT. IV. 

Comparifon of Weights and Measures. 

TT is a very neceffary way (of great importance to the 
I merchant; to be acquainted with the weights and mea- 
lures of the different countries where he deals ; to facilitate 
which knowledge,* I have in the following pages exhibited 
authentic tables of the conformity which weights and mea- 
fures in the molt noted trading places in Europe have with 
one another. 

i. Suppofe 1 00 lb. of Amsterdam be equal to ioolb. of 
Paris j and ioolb. of Paris to be 1501b. in Genoa; and 
ioolb. of Genoa to be 701b, in Leipfick ; and ioolb. of 

Leipfick 
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Leipficktobe i6olb. in Milan ; how many Milan pounds 
wilt equiponderate 548 lb. Amfterdam ? 

lb. lb. 

/pp' Amfterdatn = 100 Paris. 

/op Paris - - - = //<j Geno^. 

/dp' Genoa - - = Leipfick. 

/60 Leipfu k - z= /pp Milan. 

Quere, Milan - = 548 Amfterdam? 


i 3 

25 4 

7 

2 


548 X 3x7x2 = 23016 
25) 23016 (920^ Milan, the anfwer. 

2. If 7 aunes of Paris make 9 yards of London, 36 yarcta 
of London 49 aunes of Holland, 7 aunes of Holland 9 braces 
of Milan, 3 braces of Milan 2 vares of Aragon, 5 vares 
of Aragon 2 canes of Morftpelier, 9 canes of Montpelier 
jo canes of 7 'houloufe, and 4 canes of Thouloufe 9 canes 
of Troyes, in Champaigne* how many aunes qf Troyes 
will meafure 100 aunes of Paris ? 


0 aunes of Paris - =: 
%(j> yards of London =: 
0 aunes of Holland == 
g braces of Milan = 
/ vares of Aragon = 
g canes of Montpelier= 
4 canes of Thouloufe =: 

How many aunes of Troyeszz: 


0 yards of London. 

010 aunes of Holland. 
g braces of Milan. 
f vares of Aragon. 
f canes of Montpelier. 
/^ canes of Thouloufe. J 
g aunes of Troyes. 

100 aunes of Paris i 



10x3 = 300 dividend. 2) 300 ( 150 aunes of Troyes* 


J Taj^jle 
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WEiGHfS and Measures. Book II, 


A Table reprefenting the conformity which the long 
with each other , taken from Pojllethwatt's Commercial 


The ells of Amfterdam, Haer- 
Jem, Leyden, the Hague, Rotter- 
dam, and other cities of Holland, 
as well as the ell of Nuremberg, are 
equal among themfelves. They are 
alfo comprehended under the ell of 
Amfterdam, as that of Ofnaburgh 
is under that of France and Eng 
land ; and the ell of Bern and Balil 
under that of Hamburgh, Frank- 
fort and Leipfick. 

Yards of England, Scot- 
^ land, and Ireland. 

Ells of France and Eng- 
® land. 

* Ells of Holland andAm- 
^ fterdam. 


A ,i oo yards ©f Engl* Scotl. and .Ireland 


IOO 

78 

* 33 t 

i 3 j t 

B ioo dls of France and England - , - 


128-*: 

IOO 

* 73 i 

i66f 

C ico ells of Holland or Amfterdam 


75 

57 t 

IOO 

9 «i 

D ioo ells of Antwerp and Bruflels - - 
E ioo ells of Hamburgh, Frankfort, &c. | 


76 

62t 

60 

IOl£ 

834 

IOO 

82- 

F ioo ells of Brellau, in Silefia - - - 


60 

464 

80 

79 

G xoo ells of Dantz ck ----- 


66 % 

52 

89 

874 

H ioo ells of Bergue and Drontheim 


tn 

5 2 4 

90 

89 

86; 

I ioo ells of Sweden or Stockholm - - 


651 - 

5‘4 

874 

K ioo ells of St. Gall, for linen - - - 


87 

677 

116 

H 4 i 

L ioo ells of St. Gall, for cloth - - - 


67 

524 

894 

884 

M ioo ells of Geneva - - - - * , • \ 


124! 

97 t 

*66| 

'644 

N ioo canes of Marfeiiles and Montpelier I 

E 

2 I 4 T 

167! 

286 

2824 

0 ioo canes of Thoul. and Upper Lang. 


199’ 

156 

266-i 

263; 

P ioo canes of Genoa, of 9 palroo* - - 


2457 

» 9'7 

327 

323 

2994 

100 canes of Rome - - - - ' - - 


227 t 

177 . 

73 * 

7*4 

303 

R 100 vares of CaftilleandBifcay - - 


934 

125 

122^ 

1234 

S xoo vares of Cadiz and Andalufia - - 


9*4 

119 

T 100 vares of Portugal or Lifbon - • 


123 

^6 

164 

l62 

. V 100 covedos of Portugal or Lifbon 


. 74 
73 i: 
7 2 i 

58 t 

XOO 

984 

100 brakes of Venice - - - - - 


57 t 

98 

964 

£ 100 braffesof Bergimo, &c. - - - 


55t 

95 

«5i 

93 t 

Y 100 brafles of Florence, Leghorn, &c. 


654 

5° 

: 844 

£ 100 bjraJI.es of Milan 


e8* 

— ¥— 

45- 

78 

77 . 
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Weights and Measures. 


Book H«' 


A Table reprefenting the conformity which the long 
ivith each other , taken from Pojiltthwayfs Commercial 


Continued. 


N O P 


O Q 

• S' 

* s ~ « 


A 100 yards of England, Scotland, & c. 

B, 100 ells of France and England - r 
C 100 ells of Holland and ^mfterdam - 
P 100 ells of Antwerp and Bruflels - - 
E ioo ells of Hamburgh, Frankfort, &c. 
F ioo ells of Breflau , in Silefia --- 

G ioo ells of Dantaick - r . • - - 

H ico eHs of Bergue and Drontheim - 
I ioo ells of Sweden or Stockholm r - 
K ioo ells of St. Gall, for linen - - - 
X. ioo ells of St. Gall, for cloth - - ! 

M ioo ells of Geneva ------ 

N ioo canes of Marseilles and Montpelier 

O ioo canes of Thou loufe, &c. - - - 

P ioo cancs of Genoa, of 9 palmos • - 
100 canes of Rome ------ 

R 100 vares of Caftille andBifcay - - 

S 100 vares of Cadiz, &c. - r - - 

T 100 vares of Portugal or Lifbon - - 
V 100 covedosof Portugal or Lifbon 
W 100 brafies of Venice - - - - - 

X 100 brafles of Bergamo, &c. - - - 
y 100 brafTes of Florence, &c. - - - 
Z 100 brafles of Milan I 
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3. Suppofe you owe 100 anees of wheat at Lyons, and 
would know what quantity you would purchafe at Macon 
to replace them, and have no other means of knowledge 
but the following 5 viz. 

3 anees of Lyons - - - rr 4 fc^ ers °f Paris. 

1 fetier of Paris = 2 bufhels of Bourdeaux* 

30 bulhels of Bourdeaux = i# muds of Amfterdaou 
4 H muds of Amfterdam = 4$ fanegas of Cadiz. 

* fanegas of Cadiz - - s=s irf anees of Macon. 

How many of Macon - - == of Lyons ? 

* * 

1 - 19 

/’ - • * - • • * - 4 

1------ - — 20 

2 X 19 X 20 = 760 

9) 760 (844 anees of Macony the anfwer. 

4. Suppofe a merchant of Hamburgh, not knowing th£ 
proportion between the ell of that place and yard of Lon- 
don, and having orders to procure 81 yards of cloth, of 
which 7 ells of Hamburgh muft be had for gl. fterling * 
how (hall he difeover how many pounds fterling the St 
yards will amount to, only by knowfng that 7 ells of 
JFrance make 9 yards of London, and 7 ells of Holland 
make 4 ells of France, and that 1 ell of Holland makes 
j^. of Hamburgh? 

Note, fince 1 r|; confeqjueutly, 5 ss 6, which dif-r 

patches the fra&ion. 

$ yards of London = fi ells of France. 

4 ells of France - zz 7 ells of Holland. 

5 ditto of Holland ~ ^ ditto of Hamburgh. 

sf ditto of Hamburgh = 3 pound fterling. 

How much fterling for 81 yards? 

3 - I 

2 Z 

8iX7= 567* divifor. 

2X5= 10, dividend. 

. • , 54.7 = 56 1. 14 s. the anfwer jsquired^ 

Tk» of the Sscoks Book* 
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Arithmetical Colle&ions 

AND 

IMPROVEMENTS. 

BOOK III. 

Containing the more abftrufe and curious part of* 

Arithmetics 

CHAPTER I. 
ALLIGATION. 

W HEN corn, wine, fpices, metal, &c. are required 
to be mixed together, the method of proportioning 
fuch mixtures is called the rule of alligation. 

£s S&S&2& ’J&Ssd&Sa 

\ S E C T. I. 

ALLIGATION medial. 

TJY alligation medial the mean rate or price of any mix- 
Jj ture is found, when the particulaf quantities and their 
prices are given. 

RU L £. 

Firft find the (urn of all the quantities propofed to be 
mixed, and alfo the fum of their particular rates ; then 
as the fum of all the quantities : is to the fum of all the 
rates : : fo is any part - of the mixture : to the mean rate or 
price of that part. , 

i. A vintner mixeth jif gallons of Malaga fack, worth 
7 s. 6d. a gallon, with 18 gallons of Canary, at 6 s. gd. 
a gallon j 13^ gallons of cherry, at 5 s. a gallon ; and 27 
gallons of white wine, at 4 s. 3d. a gallon ; what is a gal- 
lon of this mixture worth ? 


gal. 

s. d. 

1. 

s. 

d. 

3 'i - 

- fack - - at 7 6 - 

• ZZZ I I 

16 

3 

18 - 

- Canary - at 6 9 - 

- = 6 

1 

6 

i 3 r - 

- cherry * - at 5 - 

- = 3 

7 

6 

.27 ‘ 

- ‘ white wine at 4 3 - 



9 


S. 4 27 1 . 
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1. «o x 9 = 90V 

ro ]27 

9 — s. d» 

2 14 - 


- 6 - per gallon, the anfwer. 


2. With 13 gallons of Canary, at 6 s. $d. a gallon, V 
mixed 20 gallons of white wine, at 5 s. a gallon, and to* 
thefe added 10 gallons of cyder, at 3 s. a gallon ; at what 
rate mull I fell a quart of this mixture, fo as to clear 10 per 
cent. ? 

gal. s. d. 1. s. d* 

13 - - Canary • at 6 8 - * 4 6 $ 

20 - - white wine at£---5-- 
' 10 - - cyder --at3- fc --iio- 

, 43 = 172 quarts - - - - - £ io 16 8 = io.S£ 

-■ — . ' % 

10) 10.832 

1.08* k 

172) 1 1. 9i0 (.06928 =: is. 4.627 d. the anfwer. 



SECT. 1 L 

ALLIGATION ALTERNATE* 


I S when the particular rate of every ingredient, and the 
mean rate, are given, to difcover the particular quantity 
of each ingredient concerned in a mixture. 

RULE. 

Place the mean rate fo, that it may be eaffly compared 
With the particular rates ; fetting down the differences be- 
tween the mean rate and the particular rates, alternately,, 
and they will be the quantities required. 

x. A. 
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i. A grocer would mix a quantity of fugar, at iod.-per 
pound, with other fugars of 7§d, 5d. and 4? d. per pound, 
intending to nfrakp up a commodity worth 6d. per pound j 
in what proporUohsf is he to take bf thofe fugars ? , 


(tj 
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n 

f *° "S 

1 

) 

1 

6< 75-0 

0 

1 

tl 

1 5 'A 

4 


4 


til 


When one brdnch is linked to two of more other branches, 
the differences ought to be as often tranfcribed as it is fo di- 
veffly linked. 



• 2. A proved i tot for the army intending to mix wheat at 
4 s * a bulhel, with rye at 3s. ; a bulhel, with barley at 2 s. a 
'bulhel, with peafe at is. 4 c!. a bulhel, and with oats at 
i*2d. a bulhel, is, delirous to- know in what proportion to 
niix'them, fo that the mafs may be worth 1 s. 8 d. per 
bulhel? ; 

There are divers ways of alligating or linking thefe. num- 
bers' together, viz. 

IW 
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or, 
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Here you have 24 different anfwers by the various ways of 
fdligating or linking the prices together, which may be. in- 
creafed infinitely by doubling, tripling, &c. the quantities $ 
or they may be leffened by making the pecks, pints, or any 
lets quantity. 

Xhe reafon of thefe combinations, and the alternate 
placing of their differences, will appear from this plain con- 
fideration, viz. that whatfoever is loft by felling any quan- 
tity whofe price exceeds the mean, is gained again on the 
quantity alligated thereto, whofe given price is lets than the 
mean. 

When two kinds of things only are given to be mixed, 
the rule of alligation will give but one anfwer. 

3. Suppofe it is required to mix brandy, at 8 s. per gallon, 
with cyder, at is. per gallon; lo that the mixture may be 
worth 5 s. per gallon. 

?8\ | 4 gallons of brandy. 

5 ) 1/ | 3 gallons of cyder. 

If three kinds of things are given to be mixed, the rule 
of alligation will give but one anfwer; but then (as might 
have been obferved in mixture of two things) all numbers 
that are in the fame proportion between themfelves, and the 
number which compofes that anfwer, will alfo fatisfy the 
quefiion. 

But by an artifice explained by the ingenious Mr. James 
Dodfon, in the 18th edition of Wingate’s Arithmetic, innu- 
merable other anfwers may be obtained, compofed of num- 
bers in a different proportion. 


4. Let it be required tp mix brandy, at 8 s. per gal- 
lon, with wine at 7s, per gallon, and cyder at is. pcs 

gallon. 
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gallons, fo that the mixture maybe worth 5s* per gal- 
lon f 

8^v J 4 4 brandy* 

7 Sl I 4 * 4 wine* 

1 1/ 13+2 5 cyder. 

Now fuppofe, that if tt be determined to ufe five gallops 
of cyder in the mixture; but to ufe any quantity of brandy 
and wine' that will hnfwct the queftion. 

Then, may the quantity of brandy bfe increafed pr dimi- 
nlfhed b} 2 ; tlifc difference between the prices of the wine 
and mixture, if at the fame time the quantity of wine be 
dimini&ed or increafed by 3, the difference , of the prices of 
the brandy and mixture. 

Thus, ++ 2 =:/6‘ brandy, and 4 — 3 sr I wine; fo 
that flk galTofts of brandy* one gallon of wine, and five 
gallons of cyder, will alfo anfwer the queftion, as may be 
e&fity ‘provided by alligation medial. 

Again, 4 — a = 2 braridy, and 4+3=7 wine. 

Sb that two gallons of brandy, feven gallons of wine, and 
five gallons of cyder* will alfo anfwer the queftion, as may 
be proved. ’ ' ' - 

But inftead of the numbers of the firft anfwer, 4, 4 and 
5, larger hUmbCrs in the fame proportion, viz. 12, 12 
and 1 5 were taken, the following eight anfwers would be 
fourid by incteafing and diminiftiing the quantities of 
brandy and.wine, as above dirc&ed, the quantity of cyder 
remaining conftantly 1 5; 

Brandy 18 . 16 . 14 . li . 10 . 8 « 6 . 4 . 2 

Wine 3 . 6 : Q . il . 15 . iS i 21 . 24 . 27 

Cyder 15 . 15 . 15 . 15 . 15 . 15 . 15 . 15 . 15 

And if inftead of thefe (till larger numbers in that propor- 

tion, or iri proportion to any of the laft found anfwers, be 
aifumed, a greater number or other anfwers may be found. 

But if inftead of fuppofing the quantity of cyder invari- 
able, the quantity of brandy be taken for . fuch ; then an 
infinite number of anfwers may be found, by continually in- 
creafing the quantity of wine by 4, the difference between 
the prices of the cyder and mixture ; and the quantity of 
cyder by 2, the difference between the prices of the wine 
and mixture. • 

Thus, sffurning the Tecond anfwer, 6, 1 and 5, and 
making the fix gallons of brandy invariable : 

Brandy 
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Brandy 5.6.6. 6. 6. 6. 6. 6. 6, &c. 

Wine 1 . 5 . 9 . 13 . 17 . 21 . 25 . 29 . 33, &c. 

Cyder 5 . 7 . 9 , ii ‘ . 13 . 15 . 17 . 19 . 21, &c f 

Qr by taking the third anfwer, 2, 7 and 5, as the bafls, 

and making the fevengallons of wine invariable ; increafing 
the quantity of brandy by 4, the difference between the 
price of the cyder and mixture 5 and the quantity of cyder 
by 3, the difference of the prices of the brandy and mix- 
ture : 

Brandy 2 . 6 • 10 , 14 • 14 • 22 . 26 • 30, &c. 

Wine 7.7. 7 • 7 • 7 • 7 . . 7. • 7, &c. 

Cyder 5 . 8 . 11 . 14 . 17 . 20 . 23 . 26, &c. 

When there are four kinds of things to be mixed, and 

two of them of greater value, and the other two of lefler 
value than the mixture, the rule of alligation will give 
feven anfwers, as may be obferved by queftion 1, in this 
rule $ with any of which, or with any numbers in the fame 
proportion, innumerable other anfwers may be found, con- 
lifting of numbers in different proportion among them- 
felves, by making any two invariable, and changing the 
reft in the manner as above, obferving alfo the following 


RULE. 

The numbers by which the quantity of any iimple is to 
be varied, is always the difference between the price of the 
mixture and the price of the other Iimple, which in any 
operation is confidered as variable. 

Secondly, That if the fimples, which in any operation 
are confidered as variable, be both of greater, or both of 
lefs value than the mixture, then, while the one is in- 
creafed, the other muft be diminifhed; but if one be of 
greater value than the mixture, and the other of lefs, then 
' they muft both be increafed, or both diminUhed. 


5. Let it be required to mix brandy, at 8 s. wine, at y s. 
cyder, at is. and water at nothing per gallon, together) 
lb that the mixture may be worth 5 s. per gallon ? , 

1 fhall only alligate the feveral values of the fimplcs tQr 
gether by the following method : 



5 + 4 

9 

5 + 4 

9 

3 + 2 

5 

3 + 2 

5 


brandy, 

wine. 

cyder. 

water. 


Now 
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Nfcw making the wine and cyder invariable : 

Brandy 9 . 14 . 19 . 24 . 29 . 34 . 39, &c. 

Wine 9. 9. 9. 9. 9* 9. 9, &c. 

Cyder 5 . 5 • 5 • 5 • 5 • 5 • 5> &c - 

Water 5 . 8 . n . 14 . 17 . 20 * 23, 

Making the brandy and cyder invariable : 

Brandy 9.9. 9 . 9 . 9 . 9 . 9, &c. 

Wine 9 . 14 . 19 . 24 . 29 . 34 * 39, &c. 

Cyder 5. 5. 5. 5 . 5. 5. 5, &£. 

Water 5 , 7 . 9 . ij . 13 . 1$ . 17, £cc. 

Making the wine and water invariable 

Brandy 9 . 13 , 17 . 2r . 25 . 29 . 33, &c. 

Wine 9 . 9 . 9 . 9.9. 9 . 9, &c. 

Cyder 5 • 8 , 11 . 14 . 17 . 20 . 23, &c. 

Water 5. 5 , 5. 5 , 5 5. 5, &c. 

Making the brandy and wine i#variablp : 

Brandy 9 + 0*9 
Wine 9.9.9 
Cyder io i .5 ■ . *- 
Water | , «; , 9 

Or taking four other numbers in the fame proportion : 

As 9 . 9 . 5 and 5, viz. 36 . 36 . 20 and 20. 
Brandy 36 . 36 . 36 . 36 . 36 . 36 . 36 . 36 

Wine 36 . 36 . 36 . 36 . 36 . 36 . 36 . 36 

Cyder 4 ° • 35 • 3 ® • »5 . 20 . 15 . 1.0 . 5 

Water 4 . 8 . 12 . *6 . to . 24 . 28 . 32 

Laftly, making the cyder and water invariable : 

Brandy, &c. 44 . 42 • 40 • 3 8 • 3 & • 34 ■ 32 . 30 . 28, &c. 
Wine, &c. 24 . 27 . 30 • 33 • 36 • 39 • 42 • 45 * 48, &c. 
Cyder, arc. 20 • 20 . 20 . 20 . 20 . 20 . 20 . 20 . 20, &c. 
Water, &c. 20 • 20 • 20 . 20 . 20 . 20 . 20 . 20 . 20, & c. 

Not only the fets of numbers thus found, but their fumS 
and differences, will alfo be anfwers. 


Thys 
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bran. wine. cyd. wat. 

Thus from or to 42 . 37 . 20 . 20 

Take or add - 9 . 9 . 10 . I 

The remainder - 33 . .8 . 10 . 19 { willbeanfwerst0 

And fum - - - 51 . 36 . 30 . 21 J the queftion. 

r Thefe anfwers may all be proved by alligation medial ; I 
{hall only prove the laft, viz. the difference, and leave t^e 
jr£ft to exercife the young arithmetician $ 

gal. s. 1. 80 d« 

viz. 22 brandy, at8 - - - - n 4 - 

18 wine, at 7 - - - - 6 6 — 

10 cyder, at 1 - - - - - 10 — 

19 water, at - - • - - - — 

80 £ 2° - - 

80 gal. ; 20 1, : : 1 gal. :5 s. 
********************** * * 
SECT. III. 

ALLIGATION PARTIAL. 

A Llioation Partial is when, having the feveral 
rates of divers ingredients and the quantity of one of 
them given, we difcover the feveral quantities of the reft in 
fuch fort, that the quantities fo found, being mixed with 
the quantity given, that mixture may bear a certain rate 
propofed. 

Having fet down the mean rate, the particular rates and 
their differences^ as before, fay, 

RULE, 

As the difference oppofite to the known quantity is to ; 
jhe known quantity* fo is : : any other difference : to the 
quantity of its oppofite name. 

1. Let it be required to mix brandy, at 8 s. per gallon, 
Mid wipe, at 7 s. per gallon, with 10 gallons of cyder, at 

X s. 
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% s. per gallon, fo that the mixture may be worth 5 s. per 
gallon. 

14 

! 4 

13 + 2 


© 


4 

4 

5 


13 


5 

5 


10 

10 


4:8 gallons each of brandy and wine. 

13 : 26 gallons, the whole mixture. 

Now, having found one anfwer by the above proportion, 
others may be found by the method before delivered* 

Brandy 12 . 10 . 8 . 6 . 4, - 2 

Wine. % • 5 . 8 . 11 • 14 • 17 

Cyder 10 . 10 . 10 . 10 . 10 * 16 

By which means five other anfwers are obtained. 

2. A tobacconift has by him 120 lb. of line Oroondko 
tobacco, worth 2 s. 6d. a pound ; to this he would put as 
much York-river ditto, at 20 d. with other inferior tobacco, 
at i8d. and f$d. a pound, as wiH make up a mixture ajeu- 
fvverable to 2 s. a pound : what will this parcel weigh l 



4 -(- 6 -j- 9 

19 

6 

6 

6 

6 

6 

, 61 


Then 19 -f- 6 4“ & 'b 6 = 37- 
v 19 : 37 : : 120 : 233^, the anfwer required. 

But as fume anfwers in whole numbers may alfo be ob- 
tained by the foregoing method, putting 38, 12, 12 and 12 
• iniiead of thvle found by alligation, the two laft being in r 
variable. 

38 . 42 . 46 . 50 . 54 • 5 8 • 6z 

12 . 18 . 24 . 30 . 36 . 42 . 48 

. 12 . 12 * 12 • 12 • 12 • 12 • 12 

12 . 12 . 12 • 12 . 12 . 12 ; 12 

Now, taking the fum of the two laft fets of numbers, 

at 2 s. fir d. at 1 s. 8 d. at 1 s. 6 d. at 1 s. 3 d. 

viz, 58 . 42 ,12 . 12 

62 . 48 S 12 • 12 


120 + 90 + 24 + 24 S3 2^8, 

being a fecond anfwer. 


% 
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By making 

the fecond 

and laft invatiable : 

3 * 

m 

38 • 

44 

• 

SO 

12 

+ 

12 . 

12 

4 

12 

6 

• 

12 

18 

• 

24 

12 

• 

12 

12 

• 

12 

it as. 6d. 

at 

is. 8d. 

at is. 6 di 

at 

is. 3d. 

3 4 

• 

12 . 

6 

• 

12 


¥ 

12 

il 

• 

12 

So 

• 

12 

24 

• 

12 

J 20 


3 6 + 

42 

+ 

36 =234, 


the third ailfwer. 


Laftly, making the fecond and third invariable: 


ti 

. ±0 . 29 

..38 

» 47 * 

56 

. 65 . 

74 • 

83 . 92 

. IOt 

12 

. 12 . 12 

. 12 

• 12 . 

12 

• 12 • 

12 . 

12 . 12 

. 12 

12 

. 12 • 12 

. 12 

. 12 . 

12 

. 12 . 

12 . 

12 . 12 

• 12 

—6 

.• 0 . 6 

. 12 

. 18 . 

24 

• 3 ° • 

36 . 

42 • 48 

• 54 


2 S. 6d. 

. 1 

s. 8d. 

• 

is. 6d 

♦ 

IS. 3d. 


IOI 

• 

12 


12 

• 

54 



IOI 

• 

12 


12 

. 

54 



47 

• 

12 

* 

12 

• 

18 



II 

• 

12 


i2 

• 

— 6 



260 

• 

48 


48 

• 

120 


fubtr. 20 

• 

12 


12 

• 

mS , 



2) 240 

• 

36 


_ 3 1_ 


120 



120 

jL. 

18 

+ 

18 

+ 

60 = 

2r6» 


the fourth anfwer. 


Thefe laft three anfwers may each be made the balls of 
divers others in different proportion, by making the firfttertn 
with anyone of the others invariable; and. the other two va* 
liable to their utnaoft limits, which I (hall leave for the prac* 
tice of young ftudents in arithmetic; having (1 think) been 
copious enough upon this fubje&» 

Hh SJECT. 
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SECT IV. 


alligation total. 


A Lligation*Total is fo called, when the particular 
rates, the mean rate, and the whole quantity of the 
ingredients to be mixed, are given, and the particular quan- 
tity of each ingredient is required. To find which, ob- 
ferve the following 

R U L E. 


Having found the feveral differences as before dire&ed, 
fay, as the fum of all the differences 1 : is to the whole 
quantity of the mixture : : fo is each particular difference : to 
its particular quantity. 

1. Let it be required to mix brandy, at 8 s. wine, at 7 $. 
and cyder; at 1 s. per gallon together \ fo that the mixture 
may contain 26 gallons, and be worth 5 s. per gallon. 


f! 


4 

4. 

3+ 2 


13 



8 brandy. 
8 wine. 

10 cyder. 


26 

One anfwer being thus obtained, the reft may be found 
by the following 

RUL E. 

I. Let the quantity of that ingredient, whofc value alone 
is greater or lefs than the value of the mixture, be in- 
creafed or diipinifhed by the difference or differences be- 
tween the prices of the other two ingredients, and the 
price of the mixture. 

II. Of the remaining two ingredients, let the quantity 
of that ingredient, whofe value is fartheft from the value of 
the mixture, be increafed or decreafed (according as the 
former is) by the fum of the differences between the prices 
©f iht other two ingredients, and that of the mixture. 

III. Let 
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III. Let the quantity of the remaining ingredient be dfc- 
creafed of increafed, alfo, by the furh of the differences be- 
tween the prices of the other two ingredients; and that of 
the mixtbre ; but obferve, that the quantity of this ingre- 
dient is to he decreafed, . when, thole of the two former 
are increafed ; and the contrary. 

1. The value of the cyder alone is lefs than the value of 
the mixture. 

Alfo, 8 ~ 5 = 7 — $ ±: 2, and 3^2=21, the 

difference of khofe differences. 

io+i=: an( l 10*— 1=9, are the quantities 

of cyder. . 

II. Of the other two the value of the brandy is fur theft 
from that of the mixture. 

Alfo, 7 — 5 = 2, 5 — i = 4> and 2 + 4 = 6, fum of 
their differences. * 

• . • 8+6= 14, and 8 — 6=2, are the quantities of 
brandy. 

Laftly, 8 — 5^3, 5 1 ±: 4* ahd 4 + 3 e= 7. 

• . • 8 — 7 = 1, and 8 + 7 =s= 15, are the quantities of the 
wine. 

Thus we have obtained two anfwers more, which make 
in all three different anfwers to this qteftiom 

Brandy 14 • ® • 2 7 all which maybe proved by alii- 

r !T C ’• ! ' M gation medial. 7 

Cyder u . io . 9 1 ® „ 

But if there be four or more ingredients out of which 
the mixture is to be compounded, then one or more of 
them mull be confidered as invariable ; fo that there may be 
only three variable, and thofe fo, that one of them will be 
of a contrary value, with refpe$ to the price of the mixture, 
from the other two. 

2. It is required to mix fuch a quantity of brandy, at 8s* 
wiiiett 7*. cyder at is. and water at nqthing per* gallon, as 
will make a hogfhead, or 63 gallons of the mixture, worth 
5s. pes gallon. 

Then by the procefs in alligation alternate, quefiion 5th, 
the two following proportions may be found 5 viz. 

Bian. wine. cyd. wat. 

Among the firft found anfwers 9 . 9 . $ • 5 

Among the third - * - - 9 . 14 - 5 . 7 

18 + 23+10+12=63- 


Hh 2 


Then 
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Then making the water invariable, we have, by the fore- 
going rule. 

Brandy 36 . 30 . 24 . 18 . 12 .• 6 

Wine - 2 . 9 • 16- . 23 . 30 . 37 

Cyder 13 . 12 . 11 . 10 . 9 . 8 

Water 12 . 12 . 12 . 12 . 12 . 12 

II. Making the eyder invariable, produceth 
Brandy 32 . 25 : 18 . 11 . 4 

Wine 7 • 15 • 2 3 • 3 r • 39 

Cyder 10 . 10 . 10 . 10 . 10 

Water 14 , 13 . 12 . if . 10 > 

III. Making the wine invariable, gives' 

Brandy 19 v i8‘ . 17 ' > 

Wine 23 . 23 . 23 
Cyder fc . 10 . 18 

“Water 19 . 12 . 15 

Laftly, making the brandy invariable, we have 
Brandy 18 > 18 . 18 - • 

Wine 24 . 23 . 22 
Cyder 3 . 10 . 17 
Water 18 , 12 . 0 

If you are defirous to find more anfwers, you may* for 
Water makes any number invariable from 5 to 19 


Cyder from - - ; - - - - - - - 2 to j8 

Wine from - - - - - - - - - 2 to 39 

, Brandy froi^i - - - - - - - - 410 36 


But if inftead of gallons you mix by pints ; viz. 

infteadof24 . *x6 # 11 • 12 gallons, 
yon take 192 128 * 88 . 96 pints for the bafis 

of the operation, a ftill greater number of anfwers may be 
produced; viz. . , ; 

£. 192. 191, 190. 189. 188. 187. 186. 185. 184. 183. 182.1 8 i.iSgn 79 
W. 128.128.128.1 28.128.128.1 28. 128. 1 28. 1 28.1 28.128.1^.1 28 
C. 88. 96. 104. 1 12. 1 20. 1 28. 1 36. 1 44. 1 5 2. »6o. 168^76. 184. 19Z 
W. 96. 89. 82. 75. 68. 61. 54; 47. 40. 33. 26- 19- 12. 5 


And, 


B. 192 . 193 .194. 193 . 196 . 197 . 19^ . 199 . 200 . 201 . 202 
W.128 . 128 . 128.128 . 128 . 128 .128 . 128 . 128 • 128 . 128 
B. 88. 80. 72.-64. 56. 48. 40. 32 . 24 . 16 . 8 
W, 96 • 103 • 110 • 117 • 124 • 131 • 138 . 145 . 152 . 159 . 166 
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CHAPTER II. 

Specific Gravity ^/Metals, (Ac. 

T H E fpecific gravity of a body, is the relation ths 
weight of a body of one kind hath to the weight of 
an equal magnitude of a body of another kind. 

Gold is the heavieft of all known bodies, the moft malle- 
able and ductile of all metals ; is incapable of ruft, and 
not fonorous when ftruck upon ; requires a ftrong fire to 
melt it, is the moft divifible of all bodies; and its du&ility 
is fuch, that wire-drawers can extend a leaf of gold to the 
12000000th part of an inch in thinnefs, over a flatted filver 
wire, which will be perfe<ft!y covered, though viewed with 
a microfcope ; by which means an ounce of gold may be 
made to reach more than 155!- miles. 

Silver is the fineft, pureft, moft duclle, and moft preci- 
ous metal, according to its natural properties, except gold. 

Lead is the heavieft of all metals next to' gold ; it is the 
fofteft of ail, is leaft fonorous, except gold, very du&ile, 
and the moft ready fufible of all, except tin. 

Tin is a white fhining metal, of fo pliable a nature, that 
it may be bent into any form ; its harftincfs is between filver 
and lead, and is the lighted of all metals. 

Copper is an hard fonorous metal, difficult in fufion, and 
is mixed with gold and filver, in order to harden them, 
and render them more ufeful either in coin or utenfils, which 
would otherwife be too foft and flexible; 

Iron is the leaft heavy of all metals, except tin, but con- 
fiderably the hardeftof them all ; fire renders it more du&ile, 
'being moft of all maleable when hotteft ; when wrought 
into fteel, is lefs maleable; it is more capable of ruft than 
any other metal ; it is very fonorous, and requires the 
ftrongeft fire of all the metals to melt it. 

In the comparifon of the weights of bodies, it will 
be the moft convenient to confider one body the ftandard 
or unit to which others are to be compared. 

Kain-w r ater is nearly alike in all places, a cubic foot 
of which hath,, by repeated experiments, been found to 
weigh 62 t pounds averdupoife. 


H h 3 ATa- 
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Specific Gravity of Metals. Book III. 

i 

A Table Jbewing the Specific gravity to rain-water of 
inch of each in farts of a found ave^dufojfe^ taken from 
of an ounce from Ward : the deficiencies in both author s 


Bodjqs. fp. gra. wt. ib. av. wt. oz, tr. 

Fine gold - - - - 19,640 0.7103587 10.359273 

Standard gold - - 19.520 0.7060185 9.962625 

Coaft Gold - - - 18888 0.6828703 9.91 1707 

C^uickfilver - - - 13762 0-497 6 S74 7-3 8 44 *i 

Lead ----- 1 1-3I3 0.4091696 5.984010 

Fine filver . ^ - 11.091 0.401*501 5-850035 

Standard filver - - iq.629 0.3844400 5 556769 

filver - - v r 16.528 0.3807870 5*503967 

Copper - - - - 8.769 0.3171658 4.747121 

Plate brafs - - - 8.350 0.2942593 4404273 

Caft brafs - - - - 8.104 0.2929832 4.272409 

Steel - - - - - 7.850 0.2839265 4 142127 

B^r iron T - 7 - 7.764 0 2808159 4 031361 

Block tin - - - - 7 238 0.2617901 3 861519 

Caftiron - - - - 7. 135 02580647 3.806568 

Loadftone- - - - 5.106 0.1816788 2.724083 

Blue flate - - - - 3*500 0^264914 1.867272 

Veined marble - - 2.702 00977286 1.429411 

Cpipmon glafs - - 2.600 0.0940393 1.360841 

Flint ftone ... 2.582 0.C9 33883 1.351419 

Portland ftone - - 2.570 0.092954.3 1*345*39 

Freeffone - - - - 2*352 0.0915788 1.231C38 

Bijclc - - v - - 2000 0.0723379 1.046801 

Alabafler - - - - 1888 0.0083061 0.988456 

{Xl " * * ■ l8 3 2 0.0662606 0.958489 

, 1 . * ; 
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metals and ether bodies ; and the weight of a cubit 
Robertfon's Menfuration, and of ounces trey, and parts 
fupplied. 


Bodies. 

fp. gra. 

wt. lb. av. 

wt.oz.tr. 

Brimftone - - - 

1.800 

0.0651042 

0.949424 

Clay » - - - - 

1.712 

0.0619213 

0 902498 

Lignum vitae - - - 

*•327 

0.0479862 

0.699936 

Coal ----- 

1-255 

0.0453921 

0 661959 

Pitch ----- 

Ll50 

0.0415943 

0.606576 

Mahogony wood - - 

1 063 

0.0384475 

0.560691 

Dry box wood - - 

Milk J 

1.030 

0.0372530 

0.543282 

Sea water j 

1-033 

0 - 0 37253 ° 

0.542742 

Rain water - - - 

1. 000 

0 0361690 

0.527458 

Red wine - - 

. 0-993 

0.0359158 

0.523766 

Bees wax - - - - 

0.995 

0.0359881 

0.524820 

Linfeed oil - - - 

0.932 

°*°337995 

0.491591 

Proof Spirits ? 
or brandy J 

0.927 

0 *° 3355°3 

0.489268 

Dry oak - - - - 

o- 9>5 

0*0330946 

0489008 

Olive oil - - - - 

0.913 

0.033022^ 

0 48 1 569 

Beech - - - - - 

0.854 

00308883 

0.450449 

Dry elm 1 

Dry a(h J 

0.800 

0.0289352 

0.421966 

Dry wainfcot - - - 

o- 7+7 

0.0270182 

0.39401 1 

Dry yellow fir - - 

0.657 

0.0237630 

0.346539 

Cedar ----- 

0.613 

0.0221715 

° 3 2 333 2 

Dry white deal - - 

0.569 

0.0205801 

0300123 

Cork - - - 

0.240 

0.0186805 

0.126590 

Air - - - - - 

0.0012 

0.0000434 

0.900633 


When a heavy body is weighed in any fluid, it lofes 
therein fo much of its weight, as an equal bulk of that 
fluid is found to weigh : as for initance, 

A cubic inch oflead = 5.9840 j o ? Qunces t &c . 

A cubic inch of water =: 0.542742 1 n 


Their difference is = 5.441268, the weight of a cu- 
bic inch of lead in the water, &c. 

H h 4 1. An 
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472 Specific Gravity of Metals. Book III, 

i. An irregular piece of lead ore, taken from the 
Yorkfliire pit, weighs in the fcale juft 12 ounces; but 
weighed in water iofes 5 ounces of that weight; fo that a 
quantity of water of the bignefs of the ore weighs juft 
5 ounces : from the L>erbyfhire pit a rough fragment of 
ore weighs, out of water, 14I ounces; and in water q 
punces: the comparative or the fpecific weight of thefe 
two ores is required ? 

14! — 9 =5y lb. weight of water of an equal bulk. 

Then I 4 tX 5 = 72 r Derbyfcire 7 , . n r, P 

And !2 X5^=66toYork(hircl ores 8^ v,t y- Q E * F ‘ 


2. An irregular fragment of glafs in the fcale weighs 
17 1 grains; another of magnet 1C2 grains: in water the 
fir ft fetches up no more than 120 grains: and the other 79; 
then 5 1 and 23 are the feveral weights of their comparative 
bulks of water: what then will their fpecific gravities turn 
put to be ? 


171 x 23 = 3933 glafe to 
102 x 5? — 5202 magnet 


i 


or as 437 to 578. 


The folidity of any body, multiplied by the tabular weight 
porrefponding, will give the weight in pounds ayerdupoife 
or ounces troy. 


3. What is the weight of a piece of oak, of a re&angu- 
lar form, whofe length is 56 inches, breadth 18, and depth 
12 inches? 

Firft, 56 X 18 X 12= 12096 cubic inches. 

Then 12096 x-033^46 = 400.31228161b. Q.E.F. 

4. What is the diameter of an iron {hot, weighing 42 

pounds averdupoife ? ^ 

Firft, .2580647) 42.0000000(162.7499. 

Then .5236) 162.7499 (310.84778457. 

V 310.84778457 — 6.7743, the diameter required. 

. 5 - What is the weight of ah iron bomblhell of three 
inches thick, the greateft diameter being 1 6 inches ? 

Firft, 16 — 6 = 10, the diameter of the concavity. 
Alfo 16 X 16 X 16 = 4096. 

And 4096 X 5236 = 2144.6656. 

^gain, 10 X JO x 10 =? xcca 

" . m 
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Chap. II. Specific Gravity of Metals. 473 

Alfo 1000 x -5236 = 523.6 

Then 2144.6656 — 523.6=1621.6656, the foliditv of 
the fliell. 1 

••• 1621.0656 X -2580647 = 418.339816. the weight 
required. D 


6.. In the walls of Balbeck, in Turkey, there are three 
Hones laid end Jo end, now in fight, that meafure in length 
6 1 yards ; one of which in particular is 63 feet long, 12 feet 
thick, and four yards over; n;;w, if this hlock was marble, 
lyhat power would balance it, foas to prepare it for moving? 

Firftly, 63 x 12 X 12 = 9072 folid feet. 

Alfo 9072 X 1728 = 15676416 cubic inches. 

Then 15676416 x .0977286= 1532034.18871b. 

••• 2240) 1532034 (683 tun, 18 cwt. 98 lb/ Q. E. F. 

• 7. Required the weight of one of the Portland key-ftones 
to the middle arch of Weftminfter,bridge ; the diameter of 
the arch being 76 feet } the height of the key-ftone five feet; 
the chord of its greateft, breadth to the front of the arch three 
feet four inches j and its depth in the arch four feet ? 

Firft, 76 + 5 = 81 ; alfo 3 f. 4 in. = 3.3, greater breadth. 

As 81 : 3 .3: : 76 : 3 127572, its leaft breadth. 

Here the chords and their arches being nearly equal, viz. 
fo fmall a part of fo large a circle differs very little from a 
right line, the figure of the key-ftone may be reckoned a 
prifmoiJ, and meafured accordingly ; 

viz. 33 X 4=13.35 alfo 3.127572X4=12510288.- 

Tl... '3-* 12 5*0288 „ - 

lnen .= 12.9218105, 

Alfo 12 92181 -f 12.510288 + 133= 38.76543. 

And 38 76543 X t = 64.60905 folid feet. 

Then 64.60905 x 1728 = 1 1 1644.4384 cubic inches, 

V 1I, ^44 4384 X .0929543= 10377.831b. 

Anfwer, 10377.83 lb. =4 con, i2cwt. 2 qrs. 17.831b. 

The weight of any body in pounds averdupoife, of ounces 
troy, being divided by the tabular weight correfponding, the 
<J40tiei)t will be the folidity in cubic inches, 

8, What 
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4/4 Specific Gravitv of Metals. Book III. 

8. What will a block of marble, weighing 8 tons, 14 
cwt. come to, at 6 s# a foot folid ? 

8 ton, 14 cwt. 19488 lb. 

.0977286) 19488.0000000 (199409.4 inches. 

1728) 199409-4 (115-4 cubic feet. 

H 54 -X -3 = 34 - 62j - = 34 l - * 25 - 4 W. 

The abfolute weight of a body floating in a fluid, is pre- 
cifetv equal to the weight of fucb part of the fluid as fliaJJ 
be thrtift away thereby, and difplaced ; or, in other words, 
to the immerfed part of the body. 

9. Suppofe that a man of war, with all its ordnance, 
r igoing, and appointments, draws fo much water as to dis- 
place 1300 tons of fea-water, London beer meafuie j the 
weight of this vefTel is required ? 

Firft 1 30O X 4 = 5200 hogfheads. 

Alfo 5200 X 15228 = 79185600 cubic inches 

And 79185600 x 037253 - 2949901 !b. aveidupoife. 

Anfwer, 2949901 lb. = 26338 cwt. 1 qr. 17 lb. 

to. How many inches will a cubic foot of dry elm fink in 
common water ? 

1728 x .0289352 = 50.00002561b. is the weight of a 
foot of elm, or of the water difplaced. 

0.36169) 50.0000256 (1382.4 cubic inches immerfed. 

* . • 144) 1382.4 (9 6 inches, the anfwer. 

ir. Suppofe a feaman bath a gallon of brandy in a glafs 
bottle, that weighs 3* lb. troy on board ; and to conceal it 
from the king’s officers, throws it into the fea ; if it will 
fink, how much force will juft buoy it up?- 
Fir ft, 3 1 lb. troy = 42 ounces. 

Alfo 1.360841) 42020000 (30.864 cubic inches. 

Then 231 X 489268= 1 13 02090'd ounces rrandy. 

And 42 X l'13 020908 = 155.020908 ounces in all. 

A^ain, 231 + 30*864 = 261.864 inches of water. 

AlTo^i. 864 X. 542742 = 142.1:462 ounces of water. 

... 155.020908 — 142 12462= 12.896288 ounces heavier 
than the fame bulk of fait water. 

12. Another of the mariners has half an anchor bf 
brandv ; the cafk fu-ppofe meafures J of a cubic foot ; 

; what 
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Chap. II. Specific Gravity of Metals. 475 

what quantity of lead is juft rcquifite to ke^p thq calk and 
liquor under water ? 

Firft, 8) 1728 (216 cubic inches, the caflc. 

* Alfo 231 X 5 = 1155 cubic., inches of brandy. 

Then 216 X .489008 = 105 625728, wt. of the caflc. 

Alfo 1 155 X .489268=565. 104540 oz. weightof the brandy. 

Again, 216 + 1155 =1371 cubic inches. 

Then 1371 X .542742 = 744 099282, weightof water of 
an equal bulk. 

Alfo' 105 625728 + 565.10454= 670.730268. 

And 744.099282 — 670.730268 = 73.268914. 

Alfo one inch of lead 5.98401 — *542742 = 5.441268, 
weightof one inch of lead in water. 

• .* Recip. 5.98401 : 73.268914: : 5.441268 : 80?- ounces 
troy of lead to keep the calk, with its contents, juft under 
watef. E. F. 

13. How thick muft be the metal of a concave copper 
ball, fix inches iri its outfide diameter, fo as to fink to its 
center in common water i 

Firft, 6x 6x6 = 21 6, cube of the diameter. 

Alfo 216 X .5236 = 113.0976 cubic inches, the folidity 
ofthefpheie. * 

2) 113.0976 (56.5488 cubic inches to be immerfed, or 
of water to be removed. 

• . • 56.5488 X .036169 = 2.04531b. weight of the copper 
hail. 

And .3171658) 2.0453000 (6.448678 cubic inches of 
copper in the ball. 

Again, 6 x 6 X 3 J 4i6 = 1 13.0976 fquare inches, fuper- 
ficies of the ball. N. B. The folidity and fuperficies of this 
ball are equal. 

# • * 1 13 -° 97 6 ) 6 44 8 7 ° (*° 57 > or about tV of an Inch in 
thicknefs. Q. E. F. 

14. What will a chain of ftandard gold weigh in water, 
that raifes a fluid an inch in a velfel three inches fquare, when 
put into it ? And fuppofing the workman had adulterated 
the faid chain with 14! ounces of filver ; how much higher 
would the water be, upon its immerfion being raifed in the 
yeffel? 

Firft, 3x3 = 9 folid inches in the gold chain. 

" •' Then 
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Then 9 X 9.962625 = 89 663625, its weight in air. 

And 9x0.527458= 4.747122, wt. of its bulk of water. 

Weight of the gold 84.916503 in water, Q. E. F. 

A folid inch of filver is 5.556769 ounces troy. 

As 5 556769 : 1 : : 14.5 : 2.6094 inches .of filver. 

Then 89.663625 — 14.5 = 75*163625 ounces of gold. 
9.962625) 75.163625 (7.5546, fpace taken up by the gold. 

2.6094, by the filver, as above. 

Sum 10.164, by both 
Then 10.164 — 9 = 1.164. 
v 9) i 164 (.129J. E. F. 

15. Hiero, king of Sicily, ordered his jeweller to make 
him a crown, containing 63 ounces of gold ; the workman 
thought fubftituting part filver therein a proper perquifite; 
which taking air, Archimedes was appointed to examine it, 
who, on putting it into a veflel of water, f jund it raifed the 
fluid, or that it fe l f contained 8.2245 cubic inches of metal; 
and having difeovered that the cubic inch of gold more 
critically weighed jO 36 ounces, and that of filver but 
5 85 ounces; he, by calculation, found what part of his 
majefty’s gold had been changed : and you are defired to re- 
peat the procefs ? 

10.36)63.00 (6.08108 inches in folidity, had it been gold 

5 85) 63 00 (10.76923 folid inches, if all filver. 

_ , o f 6.08108 J $2 . 54473 

Then, by alligation, 8.2245] J0 ^ 6m \ | 2.14342 

468815 


4.68815) 2.54473 (-54-28, part gold. 

468815 ) 2-143+2 (.4572, P^t filver. 

... .5428 X 63= 34 1884=3402. 3 dwt. 22I gr. of gold. 
And .4572 x 63 = 28.8036 = 28 16 U of filver. 

Q. E. F. 

Since gold and filver are always weighed, bought and fold, 
by troy weight, which weights are feldotn in the pofieftion 
of gentlemen in the country, graziers, or farmers; tnere- 
fore to prevent their being impofed on by Jews, and other 
itinerant traders, I flia'l give an example concerning the 
tedu&ion of troy into averdupoife weight. 
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Chap. III. S INGLE POSITION. 477 

In the year 1696 an experiment was made by authority 
(by a balance which would turn with fix grams put into 
either fcale) when it was found, that 15 pounds averdupoife 
weight* were equal to 18 lb. 2 ozs. 15 dwts. troy =5 
; 105000 grains.- 

• IS) 105000 (7000 grains troy — 16 oz. averdupoife.. 

Alfo j6) 7000 (4371 grains troy — 1 oz. averdupoife. 

And 4 ^°) 437 * 5 (‘ 9 I H 5 8 3 oz. troy = 1 oz. averdupoife. 

Firft, fuppofe a filver tankard weighs 2 lb. 11 oz. 8 dr. 
averdupoife, its weight in ounces troy is required ? 

Firft,, 2 lb, 11 oz. 8 dr. ~ 43.5 ounces. 

And 43 5 X '.9114583 =1 39 6484375 = 39 oz. 12 dwt. 
23? gr. by the experiment above. 


. f * * • • * » • # #**#*#*##*##### 

O H A P T E R III. 
POSITION; or, the RULE of FALSE. 

T HE rule of pofition, or fuppofition, is fo called, be- 
caufe we fuppofe fome uncertain number, in order, 
that by reafoning from them we may gain the true number; 
and becaufe thofe fuppofitions are taken at adventure, it is 
alfo called the rule of falfe. 


S E CT. I. 

SINGLE POSITION. 

B Y Angle pofition are folved fuch queftions as require 
only one fuppofition t6 difcover the true refult. 

RULE. 

When you have made choice of your pofition, work it 
according to the nature of the queftion as if it were the 
true number ; and if by the ordering your pofition you find 
the refult either too much or too little, you may then find 
out the number fought by this proportion ; 

1 viz. 
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viz. as the refult of your portion is to : the portion, fo 
is : : the given number : the number fought. 

i. Three pcrfons, viz. A, B, C, thus difcourfe toge- 
ther concerning their age; fays B to A, I am as old arrd 
half as old again as you; then fays C to B, but I am 
twice as old as ycu : A replied, I am fure the fum of all our 
ages is 165 : now I demand each man’s age? 

Suppofe 24= A. 

Then will 24 + 12 = 36 = B. 

And 36 X 2 = 72 =C< 


132 : 24: i 165 : 30, A's) 

Alfo 45, B’s j 

And 90, C’s * 


age. 

E. F. 


165 

2 . Three pfcrfons, Andrew, Benjamin, and Charles, are 
to go a journey of 235 miles ; of this journey Andrew is 
to go a certain number of miles unknown ; Benjamin is to 
go four times as many miles as Andrew, and three miles 
more ; and Charles is to go twice as many miles as Benja- 
min, and five miles more: how many miles tiuift each of 
thefe perfons travel feverally ? 

miles. 

Suppof e - - - - 10, Andrew. 

Then 10x4+3=43, Benjamin. 

Again, 43 X 2 + 5 =91, Charles. 

\ M 4 

AH03+ 3*2 + 5= H 

130 and 235 — 14= 221; 

••• 130 : 10 221 : 17 (“Andrew. 

Alfo I7X 4 + 3 = 71 1 miles) Benjamin. 

And 7 1 X 2 + 5 = 147 J 1 Charles. 


2 3 S 

3. There were in company together four perfons, Adanf, 
Edward, Charles, and William; Adam told Charles that he 
was older than him by two years ; Edward told them, that 
he was as old as both of them together, and four years older; 
William, hearing them, faid, I am juft 96 years old, an 
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that is equal to all your ages : how old was each of them 
feverally ? 

Suppofe Charles 20 

Then Adam be 22 , 

And Edward - 46 Then 2 + 2 + 4 — 8. 


88 — 8=80. 

And 96 — 8 = 88 
• . • 80 : 20 : : 88 : 22 =: Charles’s ^ 

Alfo 22 + 2 ~ 24 .— Adam’s I 
And 22 + 24 + 4 = 50 = Edward’s r a S e * 
Their fum = 96 = William’s *» 


4. The captain, lieutenant, and cornet of a troop have 
taken among them from fome enemy 478 crowns, which 
they agree to fhare in this manner ; the captain is to have 
24 times as much as the cornet, wanting only feven crowns* 
and the lieutenant is to have five times as much as.the cornet* 
wanting three crowns ; what is each officer^ fhare ? *• 

Suppofe the cornet to have 8 1 Again, 7 

78 


Then 8 X 5 — 3 = 37 
And 8 X 24 -r 7 = 185 


Again, 7 4. 3— IO 
AHo 478 + 10 = 488 
And 230 + jo = 240 


2 3°J 

• . • 240 ; 8 : : 488 : i6 r %- = cornet’s ' -1a ~ 

Alfo 16 ^ x 5 — 31= 78 t s 7 = lieutenant’s Q. 

Laftly, 16^x24 — 7 =383*5.:=: captain’s 3 *• 

5. Lee 273!. be divided amongft four perfons, viz. An- 
drew, Sennet, Chriftopher, and Daniel; Andrew is to have 
a fhare unknown; Bennet is to have twice as much as An- 
drew, and 30I. more ; Chriftopher is v> have three times as 
much as Andrew, wanting 52 1 . and Daniel is to have five 
times as much as Andrew, and 20 1 . more; how muft this 
273 1. be divided amongft them, fo that every one may have 
his true fhare ? 1 


1 . 

Suppofe - - - 20 A 

Then muft 20x2 -{-30= 70 B 
Likewife 20X3 — 52= 8 C 
And 20x5 + 20ss 120 D 


Again, 30 + 20—52 = 2 
Alfo 273 + 2 =275 
Likew. 218 + 2 = 220 


218 


Digitized by L.O( e 



4?<§ 5 IN6L.E POSIT 10 N. Book Ilf* 

: • > -v. 220 : 20 : : I75 : 25, Andrew’s 

Then will 25 X 2 + 30 - 8a* Rennet’s 

Like wife 25 X 3 — 52 = 23, Chriftopher’s 

And 25 X 5 4- 20 =£145, Daniel’s 

£ 2 73 

6. Admit three merchants build a {hip, which coft 1360 1 . 
A pays a certain part unknown ; B paid %\ as much, want-* 
ing *5*5^ anc * C- paid as much as both A andB, and 75.25I. 
over , how much did each man pay? 

1 . * 

Suppofe A paid 100 

B 100x2 5 — 15.5 = 234.5 75 25 —31 = 44.25 

c 334-5 + 75 25 =40975 f 1 3 & °— 44-25- I3*S-7S 

744-25 — 44-25 = 7°° 

> I. s. <3. 

700:100:: 1315.75 : 187.96428^1= 187 19 3l> A^ 
Then I 

187.96428^x2.5— 15.55=454, 410713=454 8 2 |,b ( s: 
And 642.375 -f 75.25=717.625 =717 12 6, C J 

1360. 

7. As I walk’d forth t6 take the air, 

The heavens and nature fmilfng were; 

A grave old fhepherd there 1 ’fpy’d, 

Clofe by a cryflaj fountain’s fide. 

Unto this (hepbcrd I did fay. 

How many fLeep have you I pray ? 

Butdie reply’d, add to one half ofthefe, 

One fourth, -J, and, if you pleafe, 

One tenth, ^ 0 > and ^ too; 

* Thefe being made one fum by you, 

Exa&ly to my age will be, 

In this proportion, as? 15. to 3. 

What is your age, good Sir? faid I. 

. . To which the Ihepherd made reply 5 

One-half, one-fourth, one-fifth do take. 

One* tenth, one twentieth, they will make£ 

If added, five fcore and ten more. 

And now my age, Sir, pray explore ? 

And 


^Ihare. 
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And now methinks his age Vd know* 

Which I mull beg of you to (how j 
Likewife the number of the iheep* 

Which this crabb’d (hepherd there did keep i 

Suppofe 20 = fhepherd’s age. 

Then i — io, i — 5* t = 4> ts — 2, and zs. I* 
Alfo 10 + 5 -+• 4 + 2 -J- 1 =: 22. 

[As 22 : 2o :: no : 100 fhepher d*s age. 

Again, fuppofe 40= number of fheep. 

Then will \ = 2o, i = ib, f =5 8, i=s 5, == 4 * 

iV ■“ 2) and ^ zzz i. 

Alfo 20-+- io-}* 8 -|- 54 , 4 +^ + ^ = $°* 

And 3:15:: 100 : 500, per queftion. 

• . • 50 : 40 : : 500 : 400, the number of {beep* Q.E. F* 

SECT, II, 

DOUBLE POSITION. 

I N double poiition two fuppofitions are ufed ; and if we mifi 
in both, obferve the nature of the errors whether they be 
greater or lefs, 2nd accordingly mark them with thefigns 4- 
or — ; then, 

R U L £. 

As the difference of the errors, if alike, or their fum, if 
unlike : is to the difference of the fuppofitions : : fo is ei- 
ther of the errors : to a fourth number ; which added to, or 
fubtra&ed from, its proper fuppoiition, gives the number fought, 

1. A young gentleman walking in a garden, and meeting 
with a bevy of young ladies, began thus to addrefs them : 
Blefs you all 10 fair ladies ! Sir, replies one, you are mif- 
taken', we are not 10 ; but if were twice as many more 
as we are, we fhould be as many above jo, as we are now 
below : what was their number ? 

Suppofe 4, then 4X2-|-4=:i2i 
Now as 4 is 6 left than 10, and 12 but 2 above 16 ; 

• . • 2 — 6 =s — 4, the firft error. 

I i Again* 
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Again, fuppofe 7, then^ x 2 + 7 =21. 

As 7 is 3 lefs than 10, and 21 greater by 1 1 ; 

••• 1 1 — 3 == + 8, the fecond error. 

Then 4 + 8=12, fum of the errors. 

And 7 — 4=3, difference of the fuppofitions. 

Alfo 12 : 3 : : 4 : 1. •.•4 + 1=5. Q. E. F. 

Or 12 ; 3 : : 8 : 2 ; and 7 — 2 = 5, the anfwer, as 
above. 

2. A gentleman hath two horfes of good value, and a 
faddle worth 50 1. which fet on the back of the firft horfe, 
made his value double that of the fecond ; but if fet on the 
back of the feebnd horfe, makes his worth triple that of the 
firft horfe : I demand the value of each horfe ? 

Suppofe the firft horfe to be worth 24 1 . 

7 4. 

/Then 24 + 50 J= 74; alfo 37I. value of the fecond. 

And 37 + 5 ° = 87 > but 24 X 3 = 72, lefs than 87 by 1 5. 

So that — 15 =r firft error. 

Again, fuppofe the firft horfe to be worth 34 1 . 

Then 34. + 50 = 84 ; alfo — 42, value of the fecond. 

And 42 + 50 = 92 ; alfo 34 X 3 = 102, more than 92 
by 10. 

Hence+- 10= fecond error. 

Then 10 +- 15 = 25 = fum of the efrors. 

And 34 — 24= 10= difference of the fuppofitions. 

25 : 10 :: 15 : 6. •.•24+6 = 30. QiE. F. 

Or 25 : 10 : : 10 : 4. • . • 34 — 4 = 30, as above. 

3. A lady bought tabby at four fhillings a yard, arid Perfian 
at two fhillings; the whole number of yards fhe bought 
were eight, and the whole price 20 fhillings ; how many 
yards had fhe of each fort ? 

•• 

Suppofe four yards of tabby, at 16 
Then muft fhe have four of Perfian at 8 

Sum of their values 24 

So that the firft error is + 4. s. 

Again, fuppofe fhe had three yards of tabby, value 12 
Then muft fhe have five of Perfian, value - - 10 

The fum of their values = 22 s. 

So 
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So that the fecond error is + 2. 

The " 4—3 = 1, difference of the fupppfitions. 

Alfo 4 ~ * = 2, difference of the errors. 

As 2 t 1 ; ; 4 ; 2. ••• 4 — 2 = 2 yards of tabby. 
And 8 — 2 = 6 yards of Perfian. J 
s. s. 

For two yards of tabby at 4=8 
And fix yards of Perfian, at 2 = 12 

Sum 20, as was required. 

4. A and B having a certain number of crowns, fays B to 
A, give me one of your crowns, and I fhal! have as many 

7*7 °“ } ^ ut % s ^ t0 ®> g' vc one of your crowns, and 
1 mail have twice as many as you ; how many had each ? 

Suppofe A to have c. 

And B 3. 

Then 3—1 = 2 ; and 5 + 1=6. 

The firft error being — 2. 

Again, fuppofe A to have q. 

And# 

Then 7—1=65 and 9 -f- 1 = i 0 . 

The laft error being + 2. 

. Then 2 + 2 = 4, fum of the errors. 

And 9—5=4, difference of the fuppofitions. 

?, 8 f 4 : + :: 5 :■ 5 - 5+2= 7. 

Alfo 4 ; 4 ; : ^ : 9, •.•9—2 = 7. 

— = 45 and 4+1=5, B’s crowns, 
quired/ 1 ~ 1 1 * and 7 + 1 = 5 — 1 X 2, as was re, 

th/taTbjY^s^on^as rte^a^ a^d^h^lf ^he^ody^and 0 ^ 

.JSS-Wi Sf - - ■ 1 A- - 

Suppofe the body be 20 inches. 

Then ^+ 9= , 9> tail. 

Alfo 19 + 9 = 28 — 20 = 8. 

So that the firft error is — 8. 


Ii 2 


Again, 
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Again, fuppofe the body 24 inches. 

Then ^ -f- 9 = 21, tail. 

Alfo 21 + 9 = 30 ; and 30 — 24 
So that the fecond error is — 6. 

Then 8 — 6 — 2, difference of the errors. 

And 24 — 20 =r 4, difference of the fuppoiitions, 

Alfo 2 : 4 :: 8 : 16. 16 + 20 = 36 J faod 

Or 2 : 4 :: 5 : 12. • . * 12 + 24= 30 > J 

Likewife — -J- 9 — 27, tail. 

2 

And 36 + 27 9 = 72 inches. Q; E* F. 


6. When firft the marriage knot was ty’d, . 
Betwixt my wife and me. 

My age did her’s as far exceed, 

As three times three doth three: 

But after ten and half ten years 
We man and wife had been. 

Her age came up as near to mine. 

As eight is to fixteen : 

Now tell me (you who can) I pray, 
What were our ages on the wedding-day ? 


Suppofc the wife’s age 12 years. 

Then muft the hufband’s be 36. 

And 15 years after j ^{gand 

Twice her age greater than his by 3. 

• . • The firft error is -f- 3* 

Again, fuppofe the wife’s age 18 years* 

Then muft the hufband’sbe 54. 

Alfo x 5 years after { huftand^ 69" 

And the fecond error — 3. 

Proceeding, 3 -J- 3 =2 6, fum of the errors. 

And 18 — 12=6, difference of the fuppofitions. 


Or 


6 

6 


6 

6 


12 

18 


12 5 
18} 


and* 1 8 i 3 = Is 1 thC W ‘ fe ’ S a S e 


7. A man that was idle* and minded to fpend 

Both money and time, went to drink with his friend ; 
He faid to his hoft, if you’ll now to me lend 
As much coin as i have, then my fixpence I’ll fpend. 


His 
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His hoft lent the money, his fixpence hefpent, } 

And, having fo done, to another houfe went, l 

Where the fame he requefted, and the fame fum he fpent. ) 
He went to a third houfe, where, Landlord, cries he. 
Lend me as much money as I’ve left here you fee; 

Which having receiv’d, his fixpence he fpent, , 

So, all being gone, home the fuddle-cap went, 

To caft up his reck’nings ; but his head aching fore, 1 
He begs you to do’t, and he’ll do fo no more ; r 

What had he at firft, and how much on fcore ? 3 


Suppofe he had 8 d. 

Theri 8 + 8 = 16 
Alfo 16 — 6 = 10 
10 + # 10 = 20 
20 — 6=14 
14 + 14 z= 28 

And 28 — 6 = 22, which fhould be no- 
*. • The firft error is 22. thing. 

Again, fuppofe he had 7 d. 

Then 7 + 7 = 14 

14 — 6 = 8 

8+8 = 16 
16 — 6 = 10 

TO + 10 =20 

And 20 s 6 = j 4 
••• The fecond error is 14. 

Then 22 — 14 = 8, difference of the errors. 

And 8—7= i, difference of the fuppofitioos. 

As 8 ! 1 1 : 22 : 2^. * • * 8 — ^ 5 t d. \ ^ r* 

Or 8 ; 1 ::j 4 :iJ. 7 - i\ = 5 Jd. I E ' F * 


RULE II, 


Proceed as dire&ed in the . firft rule, till you have found 
the errors and their figns ; then 

Multiply alternately the firft fuppofition by the fecond 
error, and the fecond fuppofition by the firft error ; and di- 
vide the fum of the produces by the fum tf the errors, when 
the errors are of different kinds 5 or the difference of the pro- 
duces by the difference of the errors, when the errors are of 
the fame kind, and the quotient is the number fought. 


8. A pcrfon finding fcveral beggars at his door, gave each 
of them three pence a-piece, and had five peocc remaining: 

1 i J h* 
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he would have given them four- pence a-piece, but he wanted 
feven pence to do it j how many beggars were there ? 


Suppofe 15 beggars. 

*5 

3 

4 

45 

60 

4-5 

— 7 

50 

53 


Then 5 3 — 50 = + 3, the firft error. 

Again, fuppofe 13 beggars. 13 

J J- 

* 39 5 * 

+j> —7 

4 + 45 

Alfo 45 — 44= + 1, the fecond error. 

Then 13 x 3 = 39 
Alfo 15 X 1 = 15 

And 3 — 1 = 2)24(12 beggars. E. F. 

9. A labourer agreed to thrafli 60 bufliels of corn, part of 
it wheat, and part oats, at the rate of 2 d. per bufhel for the 
wheat, and 1 \ d. for the oats ; at laft he received 8 s. 


for his labour ; how much of each did he thrafli ? 

d. 

Firft, I fuppofe 30 bufliels of wheat, price - - 60 

Then mult there alfo be 30 bufliels of oats - - 45 

105 

Which fhould be but - -- -- -- - 96 

Therefore the firft error is - -- -- --+9 

d. 

Again, I fuppofe j8 bufliels of wheat, price - - 36 

That alfo mult there be 42 bufliels of oats - - 63 



Then will the fecond error be - -- -- -+3 

Alfo 
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Alfo 18 X9 = 162 
And 30 x 3 = 90 

•, • 9 — 3 =6)72(12 bufliels of wheat at 2d. 2 s. 

Then will there be 48 bufliels of oats, at i\ d. is 6 s. 

Sum 60 bufliels - - - - - - 8 s. 


IO. Two merchants, A and B, lay out an equal fum of 
money in trade ; A gains 126I. and B lofes 87 1 . and A’s 
money is now double to B’s ; what did each lay out i 

Suppofe each lays out 220 - - - - - 220 
126 87 



>33 
X 2 


Firft error + 80 266 

Again, fuppofe 350 ------- 350 

126 87 


476 *63 

263 x a = 5 2 & ■— 476 ss — 50, the fecond error. 
350x80 = 28000) 

120 X 50 — 1 1000 ) 39 000 * 

•.•80 + 50 = 130)39000(3001. Q. E. F. 

The following rules and examples I had from the ingeni- 
ous Mr Emerfon’s Arithmetic, page 146, &c. 


RULE III. 

(f Proceed as directed in the firft ru%, till you have found 
the errors and their figns ; then, 

I. Multiply the difference of the fuppofed numbers by the 
leaft error, and divide the produCt by the difference of the 
errors, if they are alike; or by the fum, if unlike : the quo- 
tient is the correction of the number belonging to the leaft 
error. 

II. Obferve whether this be the lefler or greater number, 
as alfo whether the errors have like or unlike figns. 

IIL If it is the lefs number, and like figns, fubtraCk the 
corredion ; if unlike figns, add it. 

I t*. IV. If 
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IV, If the greater number, and like figns, add the correo 
tion; if unlike figns, fubtra# it: fo you’ll have the true 
number required. 


ii. A certain man being alked what was the age of hit 
four fens, anfwered, that his eldeft was four years older than 
the fecond, and the fecond five years older than the third, and 
the third fix years older than the fourth, which was half the 
age of the eldeft ! how old was each ? 

f i6 eldeft. #-24. eldeft. 

I youngeft. * 


20 fecond. 

15 third. 

9 youngeft* 


f eldeft —= 8 — 1 = — 7, firft error, 
f eldeft =12 — 9 = — 3, fecond error. 
Then 24 16 = 8* difference pf fuppofttions, 

Alfo 8 X 3 =* 2 4 - 

And 7 3 = 4/ difference of the trror§, 

4)24(6, the corre&ion. 
t f • 24 -}- 6 = 30, the age of the eldeft, 

% Alfo 26, fecond. 

21, third. 

And 15* youngeft. Q. E. F. 


12. There is a crown weighing 60 lb. which is made of 
gold, brafs, tin, and iron ; the weight of the gold and brafs 
together is 40 lb. of the gold and tin 45 lb. of the gold and 
iron 36 lb. Quere, how much gold was jn it ? 


Suppofe 32 lb. of gold - -- .- •- .28 

8 brafs -------- - .13 

13 ti 1% - • - - - - • - - - - 17 


4 iron - - - g 


57 6 7 

Then 60 — 57 = 3, the firft error. 

And 65 — 60 = +5. the fecond error. 

Alfo 5 + 3=8, fum of the errors. 

Likewife 32— 28 := 4, difference of the fuppofitjons, 

Again. 4 X 3 = 12 i and -j = the correction . 

f f * 32 - 1 1 = 30!, thp quantity pf gold. Q. E. F. 

13. Three 
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13. Three companies of foldiers pafling by a fhepherd, 
the firft takes half his flock, and half a fheep ; the fecond 
takes half the remainder, and half a {heep-, the third takes 
half the remainder, and half a fheep ; after which the (hep* 
herd had 20 fheep remaining ; how many had he at firft ? 


Suppofe 60 ------ 80 

Firlt took 30.5- - - - - - 40.5 


2 9 -5 39-5 

The fecond took 15.25 20.25 


i 4-*5 J 9‘ 2 5 

Thethirdtook 7625 ----- 10.125 




error. 


0.025 - - - - 
Then 20 — 6.625 = 13.375, fifft 
Alfo 20 — 9.125 = 10.875 = fecond* J 
Again, 80— «*6o z= 20, difference of the fuppofitions. 
Alfo 13.375 10.875 = 2 - 5 » difference of the errors* 

20x10.875 = 217.5. 

2.5)217.5(87, corredion. 

••• 80 -+-87 = 167 (heep. Q. E. F. 


Scholium. 

By fuppofing one of the numbers o, and the other 1, the 
work is fometimes fhortcned, 

14. A fa&or delivers fix French crowns, and four dollars, 
for 2I. 13s. 6 d* and at another time four French crowns* 
and fix dollars, for2l. 9 s. iod. what was the value of each? 

Suppofe o == value of a French crown. 

Then will 4 dollars = 53.5 s. 

Alfo 4)531(134. 

And 6 crowns -f- 6 dollars =: 8o|. 

Then 80 £ — 49^ =: -f 30 7 \, firft error. 

Again, fuppofe j s. = value of a French crown. 

Then 6 crowns and 4 dollars = 53I. 

Alfo 53^ ■— 6 = 471 = 4 dollars. 

4 ) 47 i(*»L value of a dollar. 

And 4 crowns + 6 dollars = 

Then 75 J — 49ft = + 2 SA» fecond error* 

Alfo 30^-— 25 t s ¥ s= 5 , difference of the errors. 

* , • 5)30^(61^ == 6s. id. rvalue of a crown. Q^E. F. 

And* 
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And 6 crowns = 36s. 6d. 

53 s. 6d. — 36 s. 6d. zz 17 s. value of 4 dollars. 

• . • 4)17 4s. 3d. =: value of a dollar. Q. E. F. 

In this rule it is generally prefumed, that the firft error is 
to the fecond, as the difference between the true and firft fup- 
pofed number is to the difference between the true and fecond 
fuppofed number. When this does not happen, the rule of 
falfe does not give'the exa< 3 : anfwer, except the two fuppofed 
^numbers be taken very near the true one. 

The errors are the difference between the true refult, and 
each of the falfe refults ; fo that if the errors are unlike, the 
true number lies between the fuppofed numbers ; but if alike, 
the true number lies without both of the fuppofed ones. 

A great many queftions maybe refolved by this rule, which 
cannot be refolved by any other rule in arithmetic ; but there 
are many queftions where it cannot be certainly known, 
whether they can be refolved by it or not, till they be tried.” 


mm mmmmmmmmmmmmmmm mm mmmm m 


. CHAPTER IV. 
CONCERNING DIVISORS. 

I T being often neceffary, in arithmetical calculations, to 
find fuch multipliers, or numbers, which may be divided 
by any number of given divifors, without any remainder, or 
to leave any affigned remainder, or remainders; by which 
means many pleafant queftions, not reducible to any of the 
foregoing rules, may be folved. 

Firft find the leaft number that can be divided by any num- 
ber of given divifors without a remainder. 

RULE. 

Multiply all the prime numbers, and the roots of fuch as 
are fquare or cube numbers, continually ; the product will 
be the leaft number required. 


l. Shew me how to find what’s the leaft number 
That you can divide without a remainder. 


By 


Digitized by 


Google 



Chap. IV. CONCERNING DIVISORS. 491 

By giving divifors, as the digits nine. 

For a true canon Pd give a pint o’ wine l 

Ladle? Diary , 1 7 19. 

Divifors 1. 2. 3. 4. 5. 6. 7. 8. 9. 

But as 4 = 2, that 6 may be cancelled, being compofed 
of 2 X 3 > V 8 = 2 > and 9 — 3. 

• • • IX 2 X 3 X 2 X 5 X 7 X 2 X 7 X 2*3 = 2520. 

Q. E. F. 

2. What particular lead whole number is that, which be- 
ing divided by 2, 3, 4, 5, 6, 7, 8, 9, (hall leave a remain- 
der of 1, 2, 3, 4, 5, 6, 7, 8, refpedively ? 

It is plain by the queftion above, that 2520 is the lead 
number that can be divided by nine digits, without a re- 
mainder. • . • 2520 — 1 =: 2519, the number required. 

3. A country girl to town did go. 

Some walnuts for to fell, 

A gentleman fhe chanc’d to meet, 

And thus it her befel : 

My pretty maid, fays he to her, ■ 

What number have you here ? 

I can’t tell, fir, fays {he to him. 

But this I’ll make appear; 

I told them o’er ere I came out. 

By fix’s, fives, four’s, three’s, two’s. 

And, ev’ry time I number’d them. 

One remain’d overplus ; 

I told them o’er by feven’s at laft, 

And there were no remains ; 

If you can find the number out, 

Pray take it for your pains. 

Firft, the lead number that can be divided by r,2, 3,4,5, 
6 , without a remainder, viz. 1 x*X 3X 2 X 5 = 60. 

Then 60+ 1 = 61, will leave 1, when divided by each 
number; but 7)61(8, and 5 remains. 

Alfoj6o2<2_+ 1 == 121 1 none of whidl arc divifible by 
60 X 3 + 1 — 181 > ^ without a remainder. 

60 X 4 + 1 = 24 1 J 

But 60 X 5 + 1 = 301, is the leaft number which ad- 
mits of the conditions of the queftion. 


Then 
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Then to find the next lead number, which admits of the 
famexonditions, viz. 6ox 6 + i =*361") 

fox 7 + 1 = 4 21 | n °ne of which 
60 x 8 + 1 — 48* I are divifible 

60 x 9 + 1 — 541 ^ by 7, without 

60X io -f 1 601 ]i a remainder. 

60 x 11+ 1 =661 J 

But 60 X 12 + 1 — 7 2I > * s next number admitting the 
conditions aforefaid. 

Alfo 721 — 301=420, the common difference of all 
numbers anfweringthe fame conditions. 

301, 721, U4b 1561, 1981, 2401, 2821, &c. ad 
infinitum. , will anfwer the conditions of this quetlion. 

4. To find the lead number of guineas* which being di- 

vided by 6, 5, 4, 3, and 2 refpe&ively, fhall leave 5, 4, 3, 
2 and 1 refpe&ively remaining? L . Diary , 1748. 

As by the foregoing quedion, 1 X2X3X’2Xj = 60, 
the lead number, which divided by 1, 2, 3, 4,^5 and 6, 
leaves no remainder. 

• . • 60 — 1 ~ 59. Q. E. F. as may be eafily proved. 

5. Required the lead number, that being divided by 9* 
(hall leave for a remainder 6 ; if divided by 8, the remainder 
will be 5 ; if divided by 7, the remainder will be 4; and fo 
on, each time leaving for a remainder three lefs than the di- 
vifor, till, divided by 3, the remainder will be nothing ? 

As 2520 is thelead number which can be divided by the 
nine digits, or by the feven highed of them without a re- 
mainder. 

• .• 2520 — 3 = 2517. Q. E. F. >s may be eafily 
proved. 

6. Required the three lead numbers, which divided by 20 
dial] leave 19 for a remainder; but, if divided by 19, (hall 
leave 18, if divided by 18, fliall leave 17; and fo on (al- 
ways leaving one lefs than the divifor) to unity ? 

Gentlemen’s Diary . 1747. 

Firft, 1, 2. 3, 5, 7, 11, 13, 17, and 19, are prime 
numbers. 

Alfo ^/4 = 2, 3/ 8 = 2, y 9 zz 3, and 16 = 25 

And all the reft are compofite numbers. 

••• r X 2 x 3X 2 XJX 7X 2X3X n X 13 x 2 X 17X 
19 =: 232792560, the lealt number that can be divided by 

the 
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the given divifors without a remainder; alfo 232792560 X 2 
=465585120 ; and 232792560 X 3 = 698377680, being di- 
vided by the given divifors, will leave no remainder.] 

• . • 232792560 - r = 232702559 7 the three leaft num- 
465585120 — i = 4 ^S 5 ^ 5 I| 9 r k ers O E F 

and 698377680— 1 — 698377679 3 • X. . . 

Agreeing with the algebraic procefs, by Mr. Robinfon, in 
the Gentleman’s Diary, 1748, 

7. A jolly fine girl did ride on the way, 

With plums in a bafket, it being market-day ; 

She rode on but foftly, the weather being hot. 

So I afk’d her what number of plums (he had got : 

She faid, the juft number (he did not well know. 

But I’ll tell you which way will the true number (how. 

If you count them by twe’s, there will then remain one ; 
If you count them by three’s, there reft* two when 
you’ve done ; 

If you count them by four’s, the remainder is three ; 

If by five’s, then juft four the remainder will be; 

If by fix at a time you do count them again. 

You’ll find, when you’vedcne, thatjuftfive will remain; 
But if feven at a time, you do count them o’er all. 

The remainder will be then juft nothing at all : 

Now what is the number, and to what do they come, 
At fourteen a penny, I’d fain know the fum ? 

By the third queftion it appears, 60 is the leaft number 
that can be divided by the fir ft fix digits, without a remain- 
der, 60 - 1 = 59, the leaft number that can be divided by the 
faid fix digits, leaving each divifion one lefs than the divifor ; 
but 59, divided by 7, leaves a remainder. 

Then 60 X 2 — 1 = 119, the leaft number that anfwers 
the conditions of this queftion. 

Alfo 420 is found, by queftion 3, to be the common dif- 
ference of numbers, anfwering the fame conditions. •.* 119, 
539, 959, 1379, &c. will admit of the fame conditions. 

Qi E. F* 

v I4)n9(8*d. ' ? theirvalue 

Or 14)539(38! = '3 *. 2 f d. r heir vaIue> 


8. Once old mother Gripe to a market went. 

Some butter to fell it was her intent ; 

At a certain rate per pound fhe it fold, 

What fhe got for it all, as I have been told. 

Were 


Digitized by L.O( e 



494 Arithmetical Progreslion. Book Ilf. 

Were two fhillings and twopence farthing juft ; 

Now how much butter had the old toaft , 

And how fhe might fell her butter per pound. 

Is what is required to be found ? 

Of various anfwers this queftion will admit. 

Find them all out, and they will whet thy wit. 


Firft, 2S. 2^d. = 105 farthings, which is compofed of 
thefe odd numbers, viz. 1 x 3X5X7 = 105. 
d. 

So that 105 lb. 


3 

5 

7 

>5 

21 

35 


105 

|jos 
I0 5 i 
16 s 
105 
105 


35 

21 

*5 

7 

5 

3 


1051b. at 

: : Ml 

- - - n v 


- 3! ^ 


I per pound, r all anlwer the con- 
ditions of this queftion. 

£t F • 


- - c= 


Or ilb. at 2 s 


-811 

• 2fJ 


This queftion, and the foregoing, was taken from Tapper’s 
Delight for the Ingenious, for July, Auguft and September, 
.1711 ; the folutions my own. 


CHAPTER V. 

Progression, Variation, Combination, &c. 

SECT. I. 

ARITHMETICAL PROGRESSION. 

A rithmetical Progre.ffion is a rank or feries of numbers in- 
creafing or decreafing by a common difference, or by a 
continual addition or fubtra<SHon of fome equal numbers. 

As i ^ • 2 *3-4»5‘6.7.8.gI 

49.8.7.6.5.4.3.2.? J commondiff. 1. 

AI ? r 1 • 3 * 5 * 7 *. 9 * 11 • 13. common differences. 

0 4- 2 * 35 • * 21 »'*4 • 7- compion difference 7. 

In arithmetical progreffion are five things ; any three ol 
which being given, the other two may be found, which ad- 
mit of twenty different proportions. 

t. The 
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Chap. V. Arithmetical Progression. 495 

1. The firft term, commonly the leaft l extreme. 

a.. The laft term, commonly the greateft J 

j. The number of terms. 

4, The common excefs, or difference. 

The aggregate, or fum of all the terms. 

We ftiall only concern ourfelves with fome few of them* 
but let us premife, that, 

1. If any three numbers are in arithmetical progreffion, the 
fum of the two extremes, viz. the firft and laft, will be equal 
to the double of the mean or middle number. 

As in thefe, 3 . 8 . 13 ; viz. 3 -f- 13 z= 8+8 

Or 1 . 7.13 1 + *3 = 7+7 

And 7 . 14 . 21 - - - 7 + 21 = 14 + 14 

2. If four numbers are in arithmetical progreffion, the 
fum of the two extremes will be equal to the fum of the two 
means. 

As 1 . 3 . 5 • 7 ‘> viz * 1 + 7 = 3 + 5 

And 5 . S • ir .14 • - *5 + *4 = ° + 11 

3. Alfo if many numbers be in arithmetic progreffion, the 
fum of the two extremes will be equal to the fum of any two 
means that are equally diftant from the extremes. 

7. 9.11.13 • T 5 • * 7 * 
viz. 7 + 17 = 9 + 15 = 11 + J 3 - 

Or if the numbers be odd : 

1 . 3 . 5 . 7 . 9 . 11 . 135 
viz; 1 + 13 = 3+ 11— 5 +9 — 7 + 7 * , 

4 # Every feries of numbers in arithmetic progreffion is com- 
pofed of the excefs or common difference, fo often repeated 
as there are terms in the progreffion, except the firft. 

As in thefe, 2.5.8. 11 . 14 • * 7 > & Cm 
Here the common difference being 3. 

Then will 2 + 3= 5«5+3 ::::: 8.8-+3 = ii-ii 
+ 3= 14 . 14+ 3 = 17* &c - 

Hence may be obferved, that the difference between the 
two extremes (2 and 17) is compofed of the common di - 

ference, multiplied into the number of all the terms, except 

the firft . 
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In the aforefaid progreffion, 2 . 5 . 8 . u # 14 . 17. 

The number of terms without the firft is c ) , . , 

The common difference - 

The difference of the two extremes 15 

PROPOSITION I. 

The two extremes, and the number of terms, being given* 
to find the fum of all the feries, 

RULE. 

Multiply the fum of the two extremes into the number of 
term?, and divide the produ& by 2, the quotient will be the 
fttmof ail the feries. 

j. How many ftrokesdo the clocks of Venice (which go 
on to 24 o'clock) (hike in the compafs of a natural day ? 

I 24 = 25, fum of the extremes. 

24, number of terms. 


ICO 

5 ° 

2)600(300 ftrokes. Q. E. F. 


2- The length of my garden is 94 feet ; now if eggs be 
laid along the pavement a foot afunder, to be fetched up 
lingly to a bafket, removed one foot .from the laft, how 
much ground muft he travel that does it ? 

2 188 zzl 190, fum of the exremes. 

94, number of terms. 

2)17860(8930 feet. 

Feet in a mile 528o!893o(imile, 5 fur. 21 poles, jf- feet. 

I . Q. E. F. 

660; 3650 

» 6 J 350 

• i 

3? 


PRO- 
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PROPOSITION II. 

The firft term, the common excefs, and the number of 
terms being given, to find the fum of all the feries. 

R U L E. 

From the product of the number of terms in the common 
excefs; fubtraft the common excefs, and to the remainder . 
add the double of the firft term ; half the produ& of that 
jfum multiplied by the number of terms, gives the fum of all 
the feries. 

3. A gentleman bargains with a bricklayer to fink him a 
well twenty fathoms deep, upon thefe terms, viz. to pay him 
three (hillings for the firft fathom, five for the fecond, feven 
for the third, &c. railing two (hillings every fathom ; what * 
will be due to the bricklayer for compleating the fame ? 

Firft, 20 X 2 = 40 ; alfo 40 — 2 — 38. 

Again, 38 + 6 == 44 ; and 44 x lo == 88c*. 

••• 880 -r-2 = 440 (hillings rz 22 1. (jb E. F. 

PROP jO S I T I O N III. 

.The firft term, number of terms, and fum of all the 
feries given; to find the common excefs. 

RULE. 

Divide the double fum of all the feries by the number of 
terms, and from the quotient fubtraft double the firft term ; 
divide the remainder by the number of terms leffened by unity, 
the quotient will be the common excefs. 

4. A gentleman travelled ioo leagues in eight days, and 
every day travelled equally farther than the preceding day; 
it is known that the firft day he travelled two leagues, how 
tnany leagues did he travel each of the other days ? 

200 4 - 8 =i= 25 ; alfo 25 — 4±=2i; and 8 — 1 = 7. 

7) 2t (3, the common difference fought. 

Then 3 added to 2, and every other term refpeftively* 
gives 5 for the fecond 
8 — - third 

If - - - fourth 

14 - - - fifth >day*s journey. E. F. 

Xj - - - fixth 

20 — - feventh 

23 - - - eighth J 

100 leagues. 

< Kk PRO. 
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PROPOSITION IV. 

The two extremes, and number of terms being given, to 
find the common difference. 

R U L E. 

The difference of the two extremes, divided by the.mrm- 
bet of terms, lefs unity, the quotient will be the common 
excefs. 

5, One had 12 children that differed alike in their ages, 
the youngeft was nine years old, the elder g6| ; what was. 
the difference of their ages, and the age of each ? 

Here 36.5 — 9 = 27.5, difference of the extremes. 

Alfo 12 — 1 = 11) 27. 5^2.5, common excefs. 

Which add to the age of the youngeft, and fo on con- 
tinually to the reft. 

viz. youngeft - 
nth - - 
10th - - 
9th - - 
8th - - 
7th • - 
• 6rh - - 

5th - - 
4th - - 


eldeft 

6. A debt is to be difcharged at 1 1 feveral payment's 14 
arithmetic progreffion; the nrft payment to be 12 1. 10 s. 
and the laft 631. what is the whole debt, and what imiftr 
each payment be ? 

Firff, *2.5 -f 63975.5, ftu» of the extremes. 

1 r, number of terms. 

2)830.5 (41 5.25 224151. 5s. whole debt^ 
Then 63 — r2 . 5 = 50.5, difference of the extremes. 

11— 1 ssio) 50.5 (5.05 &5U i s. common difference. 


\u 

>9 

.if 

24 

26 f 

29 

3*f 

3+ . 

3 6 iJ 


>ycars eld. 


T,Weiefe»«. 
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L 8. 

^Therefore 12 10 = firft 

17 11 = fccond 
22 12 e= third 
27 13 = fourth 
, 32 14 = fifth 


37 
42 
47 
52 
57 19 
*3 


m JUUi I 

15 s= fixth y piymeht 

16 feventh 

17 z= eighth 
id = ninth 
19 s e tenth 
— = eleventh J 


~ 415 5, whole debt, as before, 

7. A man is to travel from London to a certain place in 
ten days, and to go but two miles the firft day, increafing 
every day’s journey by an equal excefs, fo that the laft day’s 
journey may be 29 miles ; what will each day's journey be, 
and how many miles is the place he goes to diftant from 
London ? t 

Firft, 29— 2 := 27, difference of the extremes, 

10 — 1 == 9) 27 (3, the coirimon difference. 

Which added to each day’s journey. 


gives 2 


II 

14 

*7 

20 

*3 

26 

29 


r firft. 
fecond. 
third, 
fourth* 

miles for the >^ h h ; 

feventh, 
eighth, 
ninth, 
tenth. 


155 miles from London. 


PROPOSITION V. 

The two extremes, and the common excefs given, to find 
the number of terms. 

RULE. 

Divide the difference of the two extremes 6y the common 
excefs, the quotient plus unity is the number of terms. 

K k 2 8. A 


Digitized by 


Google 



£oo Arithmetical Progression. Bpok Ilf*’ 

8. A man going a journey, his firft day’s travel was five 
miles, his laft day’s travel 35 miles ; he increased his journey 
every day three miles j how many days did he travel ? 

Firft, 35 — 5 =r 30, difference of the extremes. 

Then 3) 30 (10 ; and 10-+- 1 = 1 1 days jburney. Q.E.F* 

PROPOSITIO N VI. 

The common excefs, numbef of terms, and fum of all thd 
feries given, to find the firft term. 


RULE. 

Divide the fum of all the feries by the number of terms, 
and from the quotient fubtraft half the produ&of the com- 
mon excefa. into the number of terms lefs unity, the remain- 
der will be the firft term. 


9. A man is to receive 300 1 . at 12 feveral payments, each 
payment to exceed the former by four pounds j ne is willing 
to beftow the firft payment on any one that can tell him 
what it is ; what muft the arithmetician have for his pains ! 

Firft, 12) 300 (25; alfo 12 — 1=11. 

: Then 11 X 4 = 44; and 2) 44 (22. 
f . * 25 -^- 22 = 3, the ar cift’s reward. E. F. 


10. Suppofe it 100 leagues between London and Carlifle, 
two couriers fet out from each place on the fame road ; that 
from London towards Carlifle travelling every day two 
leagues more than the day before ; the other from Carlifle 
to fet off one day after, travelling every day three leagues 
more than the preceding one; and that they meet exactly 
half way, the firft at the end of five days, and the other at 
the end of four ; how many leagues did each travel each day i 

Firft, 5)50 (10; alfo 5 — 1 = 4. 

Then 4 x 2 =± 8 > and 2) 8 (4. 

• .• 10 — 4=6, his firft 

6-f-2 = 8 - fecond / 

10 — third > day’s journey# 

12 - - fourth \ 

14' - - fifth J 


■ Sum 50 


Agau?| 
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Again, 4) 50 (12.5 ; alfo 4 — - 1 =r 3. 

Then 3 X 3 = 9 > and 2) 9 (4.5. 
ji*. 12,5 — 4.5= 8> his firft 

8 + 3 =? li * - feconJ 
14 f - third 
17 - - fourth 


*■/ v 
| day’s j 


journey. 


50 leagues. 


PROPOSITI O N VII. 

The laft term, number of terms, and common excefs 
given, vo find the firft term. 

R U L E, ; 

Multiply the common excefs into the number of terms 
lefs unity, the produ&fubtra&ed from thelaft term leaves the 
£rft. „ 

II. A man in fix days went from London to Man chefter* 
every day’s journey was greater than the preceding one by 
four miles, his laft day’s journey was 40 miles, what was 
'{he firft i 

Humber of terms 6-i.sj 

' Common excefs 4 

20 

Then 40 — 20 = 20, the firft day’s journey. Q. E. F. 

I fhall now add one propolition more, excluiive of the 
go abovementioned. 

PROPOSITION VIII. 

When one perfon or thing moves with an equal, and an* 
other the fame way by a progreffive motion, tp find in 
yrhat time the firft will be' overtaken. 

RULE. 

Add the common excefs of the purfuer’s day’s journey 
to double the fpace gone each day by the purfued ; from 
that fum fubtrad double the fpace that the purfuer travel- 
led the firft day , and divide the remainder by the com- 

k * 3 , mo» 
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inpn excefs, the quotient will give the number of days in 
Which the purfued will be overtaken by the purfuer. 

12 . A noted highwayman having committed a robbery, 
not fufpe&ing a purfuit, fled northward at the rate of eight 
leagues a day; Jonathan Wyld, upon the fcent, follows 
him, in a progreffive motion, only three leagues the firft day, 
live the next, feven the third, and fo on, increafing ever^ 
day two leagues ; in how many days will the highwayman 
be overtaken ? 

Firft, 2 + 16 = 18; alfo 18 — 6=12. 

.•L 2) 12 (6 days. Q^E.F. 

For 6 X 8 = 48 leagues, the fpace travelled by the robber. 

Then, by Prop. II. 6x 2= 12 ; alfo 12 — 2 = 10; and 

XO + 6=i6. 

Alfo 16 x 6 =5 96. ••• 2) 96 (48 leagues, when the 

thieftaker comes up with the highwayman. 

13. Y. Z. made the following bet for 1000 guineas, to 
be decided the Monday, Tuelday, and Wednesday, in 
Whitfun-week, on Barnham Downs, between the hours of 
eight in the morning, and eight at night. The propofer 
bas ten choice cricketers in full exercife, who on this occa- 
sion are to be diftinguifhed by the firft 10 letters of the alpha- 
bet. Thefe are to run and gather up, and carry fingly, 1000 
eggs, laid in a right line, juft two yards afunder, putting 
them gently intoa bafket placed juft a fathom behind the firft. 
They are to work one at a time, in the following order : 
A is to fetch up the firft 10 eggs, B the fecond, C the third, 
and fo forward to K, whofe turn it will be to fetch up the 
100th egg. After which, A fets but again for the next 10, 
B takes the next; and fo forward alternately, till K fhall 
have carried up the 1 oooth egg, at 160 eggs per mad. 
The fellows are to have 300 1 . for their three days work, if 
they do it, and it is to be diftributed in proportion to the 
ground each man fhall in his courfe have gone over. It is 
required, firft. How many miles each perfon will have run ? 
Secondly, What part of the 300I. will come to his fhare ? 
Thirdly, Whether if the men had been pofted at proper 
places, they had not better have run from London to York 
twice, and back iri the time, taking th?meafure 180 miles? 

Firft, for A's race, 4, firft term, 40, laft term, their Turn 44. 

. / • ' N° of terms 10 X 44 ~ 440. 

■ 2 - 5 . 
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• . • a) 440 (220, A’s firft race. 

Then 501 X 4 = 3604, firft term of the laft race. 
Alfo 910 X 4 = 3640, laft term. 

3604 + 3640 = 7244, their fum. 

. . 7H4* 10 


5°a 


-2 


■ = 36220, A’s laft race. 


Then to find his whole .part in this expedition, put 2 2 Q t 
(firft term, 362220 laft term, fum 36440. 

• . • 3^44° x io _ jg 2200 f um 0 f y^» s racCT> 

2 

JFor B’s part in the expedition : 

Firft, 11x4 = 44; laft term 20X4= 80 j 
Alfo 44 + 80 = 124 ; which X to = 1240. 

. • . 2) 1240 (‘620 yards, B’s leaft race. 

• . . 73*42* ** = 36620, yards, B’s greateft race. 

2 » • - ■ 

Then 620 + 3662 a = 37240, fum of the extremes. * 

• . • H 2 .f°, A io = 186200, fum of 'B’s races. 

2 

Again, tfBfooo — 183200 = 4000 yards, common diffe- 
rence 5 which added continually to each of their (hare** 
ihews that yards. miles, furl, poles. 


A in all ran 182200 == 

IO3 

4 

40 

B 

- 

- 

186200 = 

IOS 

6 

80 

*C 

- 

- 

P90200 = 

I0§ 

-• 

120 

D 

- 

- 

194200 = 

no 

2 

160 

E 

- 


198200 = 

112 

4 

200 

F 

- 

- 

202200 = 

1 14 

7 

20 

<j 

- 

- 

206200 = 

117 

1 

60 

H 

“ 

- 

210200 = 

119 

3 

100 

I 

- 

- 

2*4200 = 

12 1 

5 

140 

K 

- 

- 

218200 = 

123 

7 

180 




2002000 = 

“37 

4 

1 


_ 6.4-8 /L\ 

O “"flToT) A 5 


.5 0 + 

To*ffT» 


B’s i P art ‘ 


As 10010 : 911 : : 300: 27 
Alfo 10010 -. 931 : : 300 : 27 18 
Then 27 1. 18 s. — — 27 1. 6s. — J^\.d. =ns, 
• i '*T5 S - 5 7 Td. common difference j which added tp each pan’s 
ihare, . 

K k 4 gives 
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1* . S4 cl. 

27 ; 6 : -roVr' 

% 7 , ?,8 “T^ 5 T , 

,,28 io 

29 2 “-rs'^T 

*? H 

3° 5 

.30 17 tl^Vr 
3 r - 9 UtoVt 
32 1 

32 13 *ItVoVJ 


I 





From Lonijon to York, fuppofe 180 miks* 

Miles In : the whole expedition 113J+ 

' 4 And 1 146 X 4 =; 720 

Short of the prefent undertaking 41/f miles. 

The following queftion I was favoured with by roy efteeij?* 
ed friend. Major Watfon, chief engineer in Lord CJive’s ex- 
pedition to the Indies. 


14. Suppofe a man tp have a calf, which at the end of 
three years begins to breed (and afterwards) a female calf 
every year 1 ; and that each calf begins to breed in like man- 
ner at the end of three years, bringing forth a cow calf 
every year, and that the fe laft breed in the fame ipannner, 
&c. &c. to determine the owners whole ftock at the end of 
20 years ? 

By nature of this queftiop, the number of cows that calved 
at the end of thefe years will be as folio ws^ 


,J * : 

) 15 • 
1 60 . 


12 < 
> 1-9 


13 - H 
28. 41 


4. 5.6. 7. 8*9. jo . 11. 

3 . 1. 2. 3. 4<6. 9.13, 

16. 17. *8. i9.2oyears^ 

88 . 129 . 1 89% 277, and 406 refpedlively, whic^ 
are found by adding the laft to the laft but two. 

Then of the whole fcries 14.14-14-2+3 + 44*$ 
+- 9 +- 1 3 4 " J 9 ' • * • + P +- E + F +- G be reprefented 
by S, when D, E, E and G denote the four laft terms, we 
lb all then have i +» j +■ 1 +-.2 + 3+-4+-6+*9+- 13 
-J- I9+-28 .-v+-Ps 3:S — E — • F — G, which being 
taken from the above, we have 1 + 1 + 1 + i+j + 3 
•+ 4 +- 6 Hh 9+7 1 3 • • • • Hh F = E +• F +• G $ and by 
- ? ‘ . . adding 
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adding G to both (ides of the equation we then get I + f 
+ 1 + 1 + 2 + 3+ 4 + 64-9 + 1 3 . . . + F + G == 
E + F + 2G ; which confequ^ntly will be the man’sftock 
pf cows and calves at the end of any number of years, 
vvhich, in this cafe, E= 189 +7 F = 277 +- *G ~ 812I 
will be 1278. Q. E. F. " 

From the above folution jt appears, that the whole dock 
pf cows and calves, at the end of any number of years^ 
will be equal to the number of cows that would calve at the 
end of three years after the given time. 


SECT. II. 

GEOMETRICAL progression. 

G eometrical Progression is when any rank brferie^ 
of numbers increafe by one common multiplier^ or dq- 
preafe by one common divifor ; 

As 2 . 4. 8. |6 . 32 . 64 ; her,e 2 is the common multi- 
plier. 

And 1215 . 405 • 135* 45 * 15 - 5 I here 3 is the common, 
divifor. 

Note, The common multiplier, or divifor, is called the 
ratio. 

Here note, {hat if three numbers are in geometrical pro- 
greflion, the product of the two extremes will be equal to 
the fquare of the mean or middle term, as in thefe, 2.4.8, 

Here 2 X § == 4 X 4> e ach being = 1 6 . 

Alfo if four numbers are in geometrical progreflion, th£ 
product of the two means will be equal to the product of thQ 
^wo extremes, as in thefe, 135 . 45 • 1 5 *5* • 

Here 135 5 ; = 45 X 15, each being $75. 

Hence, if ever fo many numbers are in geometrical 
progrefiion, the product of the two extremes are equal to 
the produft of any two means that are equally diftant frorn 
extremes. 

As in thefe, 3 . 9 . 27 , 81 243 • *29. 
flsre 3 X 72^ = 9 x 243“ 2 7 X bi s: 2187. • 
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Or if the number of terms be odd, as in thefe : 

3 . 9 . 27 . Si . 243, &c. 

3 x 243 =2 9 x 81 = 27 x 27 = 729. 

In any geometrical progreffion, the fame things are to be 
taken notice of, as in arithmetical progreffion ; 

viz. Firft, The firft term, commonly the leaft. 

Secondly, The laft term, commonly the greateft. 

Thirdly, The number of terms. 

Fourthly, The ratio, or common multiplier, ordivifor. 

Fifthly, the fum of all the feries. 

Any three of thefe being known, the reft may be found. 

If to any feries of numbers ip geometrical progreffion not 
proceeding from unity, there be affigned a feries of numbers 
in arithmetical prqgreffion, beginning with an unit qr r, 
whofe common difference is 1, called indices, or expo-* 
nentsj 


thus 


C 1 . 2 . 3 . 4 . 5 . 6 . 7, indices. 

(2.4.8. 16 . 32 . 64 . 128, &c. 

then will the addition or fubtraflion of thofe indices (or 
numbers in arithmetic progreffion) direftly correspond with 
the^ product or quotient qf their refpeftive ternps or feries in 
geometric progreffion j 


* h " i - {SiJ,6 4 =J: 


, the feventh term in -rf . 

. . C alfo 7 7 — 14) 

g«n, | 1<2 g ^ i 2 8 = 16384, the 14th term in 

Or , 7“3— 4> , 

Uf ’ l fo 128 -r- 8 = 16, 
c c as 6 — x = 5, 

* ffo 64 -I- 2 = 32, &C. 

But if the feries begin with unity, the indices mull begin 
with a cypher. 

Thus, $ ° * - * 2 * o ’ 1* S *x 6, £ &c * 

1 1 . 2 . 4 . 8 . 16 . 32 . 64 . 128. 

Now by thefe indices, and a few leading terms, the laft 

term, or any diilant one may be fpeedily found. 

PROPOSITION I. 

The firft term.heing unity, the ratio and number of terms 
being known, tQ find the laft or any remote term. 

Rule. 
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Jl U L E. 

Find a few of the leading terms, oyer which place their 
indices, as before dire&ed ; then multiply the laft found term 
by itfelf, which will produce a term double thereto; and fo 
proceed, till you either arrive at the term fought, or one that 
falls a little fhort of if; if fo, multiply the term laft found by 
that term, anfwering the difference of the indices of the laft 
found term, and that fought ; which laft product will be the 
term required. 


j. A country gentleman going to a fair, meets with a 
crafty youth who had a drove of 25 very good oxen ; upon 
afking their price, was anfwered, he mould have them for 
16 pounds each, one with -another ; the gentleman offers 
him 15 pounds each, and take all : the young fpark tells him 
it would not be taken, but if he would give him what the 
20th ox would come to by beginning at the firft with a An- 
gle farthing, and doubling only to the 20th, he fhould have 
them all ; what djd they come to a head ? 


JM*. f 

Then, j + 5 = 


1 

2 


2 

4 


5 . 

3 2 > 


alfd 


•{.6 


indices. 

terms. 

+ 5 = 9 > 

X 32 = 512. 


3 • 4 

8 . 16 

IO, 

32 X 32 1024 ; 

iq + 9 =■ i9< 

1024 x 513 = 524288, which is the 20th term, 
3s the indices are lefs than the term by one. 

And 524288 farth. = 546 1 . 2 s. 8d. price of the whole. 

• . • 25) 546 1 . 2$. 8d. (21 1 . ?6s. io|d. Q. E. F. 


But if the firft term of any feries be greater than unity, 
fhat and the ratio being known, to find any remote term 
without producing the reft, 

RULE, 

Find a few of the leading terms, as before directed ; then 
multiply the laft term fo found by itfelf, and divide the pro- 
duct by the firft term, and this again multiplied by the term 
as is wanting, and divided by "the firft, gives the term re- 
quired. ‘ . 

2. A nobleman dying left ten fons, to whom and to his 
executor he bequeathed his eftate in the manner following ; 
Viz. to his executor ' for feeing his will performed 1024 
" pounds; 
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pounds; the youngeft fon to have as much, and half a# 
pnuch, 2nd every fon to exceed the next ( younger in tbg 
■fame ratio of ij : \Vhat is the (hare of 1 the eldeft ? 

O . I . 2 • 3 - 4 . 5, indices. 

1024 . 1536 . 2304 . 3456 . 5184 . 77^6, terms. 

~ 59040 1. eldeft fon’s fortune. Q. E. F* 
1024 ^ ^ 

PROPOSITION fl. 

The firft term, ratio, and laft term given, to find the 
'film of all the feries. 

RULE. 

Multiply the laft term into the ratio, and from the pro- 
duct: fubtra& the firft term ; divide the remainder by the 
ratio lefs unity, the quotient will be the fum of all the 
fieries* 

3. On New-year’s day a gentleman married, and received 
of his father-in-law a guinea, on condition that he was to 
have a prefent on the firft day of every month for the firft 
year, which ihouid be doable flill to what he fiadthemonth 
before p what was the lady’s portion ? 

r«ta, {° 

Then, | § 

ferm. 

^gain, 2048 X 2 = 4096 j alib 4066 — j = 4095- 

20)4095 

204 

£ 4299 15 s. the lady’s fortune# Q. E. F. , 


4. One at a country fair had a mind to a firing of 20 
fine horfes ; but not caring to 4ake them at 20 guineas per 
head, the jockey confented that he ftiould, if he though* 

f ;ood, pay but a fingle farthing for the firft, doubling it on J 
o the jgth, and he would give the 20th into the bargain! 
{his being prefcntly accepted, how were they fold « 

i 0 . I *2^3 • 4 • 5 

•M ♦, * • * < $ • 19 • 3 2 > * c ' Tbea 



.1.2.3 
• 2.4,8 
+ 3 — 6 , 
X 8 = 645 


4 

16 


S» 

* 32» 

alfo ^ 


indices. 

terms. 

6 4- 5 == n 
64 X 32=2648,128 
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5 + 3 = 8 


$ 0 } 


alfo - 


32 X o^= 252 


Chap. VI. 

Then $ 5 + 5 = I0 > 

1 32 x 32 = 1024; 

. c jq + g =18 
S 310 * 1 1024 X 252 = 262144, tlie 19th term. 

Then 262144 X 2 = 524288 ; 

alfo, 524288 — 1 = 524287 farth. = 546 1. 2 s. yjd. 

•. • 20) 546 b 2 s. 7|d. (27 1 . 6 s. i-fj d. each. (X £. F< 

5. A cunning fervant agreed with a m-uter (unfkilled in 
numbers) to ferve him eleven years without any reward 1 or 
his fervice but the produce of a vh; Jt-corn for the firft year $ 
and that produ< 3 : to be few: ; the fecond, and fo on from 
year to year, until the end oi the time, allowing the increafe 
to bein a tenfold proportion : it is required to find the fum 
of the whole produce ? 

5 1 . 2 . 3 . 4 , 5 years. 

C 10. 100 . 1000 . 1000 . iooooo corns of wheat. 

5 4 + 2 = 6 

t 10000 X 100 = x 000000, the 6th f y ear’s produce. 

5 6 + 5 = 11 

l 1000000 x 100000 = 100000000000, the nth 
or laft year’s produce. 

Then ratio 10 x ioooooocooqo == iccoooccocooo ; 

Alfo ioooooooooooo — • 10 == 999999999990. 

Ratio 10 — 1 = 9) 999999999990 (,1 1 1 X.IIIUJIO corns 
in all. 

As hath been before obferved, 7680 wheat-corns will, fill 
a ftatute pint 5 

Then 7680) Iillllllllio (14467591 pints. 

In a bufhel 64) 14467591 (2260564 bufhels, which fup- 
pofe at 3s. 4d. per bufhel. 

4)2260561. 

s. d. 

Anfwer £ 37676 - 4*, a very ample reward. Q. E. F« 


Firft, 

Then 

And 


6. It is reported that one SefTa, in India, having firft in- 
vented the game at chefs, (hewed it to his prince ohekram ; 
the king, who being highly pleafed with it, bid him afl^ 
what he would for the reward of his invention ; whereupon 
he afked, that for the firft little fquare of the chefs-board 
he might have o%e grain of wheat given him ; for the fe- 
cond two, and fo on, doubling continually according to the 
number of fquares on the chefs-board, which were 64 : 
the king, who intending him a noble reward) was dif- 
jpleafed that he Had afked fo trifling a one; but Sefla de- 
claring 
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Glaring he would be contented with this, it was ordered 
to be given him ; btit the king Was aftonifl- ed when he found 
that this would raife fo vaft a quantity, that even the whole 
earth cotdd not produce it ! fo you are defired to repeat the 
operation* 


Then j 5 + S “ l6 ’ 


3 

8 


4 . 5, indices. . 

1 6 . 32, terms, &c. 

alfo^ io -f- 16 = 20 
; 32 X 32= 1024 ; l 1024X1204=1048576 

Aeain i 20 + 20 = 4© 

6 * 1 1048576 X 1048576= 109951162776. 

Alio 


40 + 20 — 66 

109951162776 x 1048576= 115250695006846976 
• Laftly, 

60 +3= 63 

115250695006846976 X 8=922005560054775808 
Now, 922005560054775808 X 2 = 1 8440 1 1 1 20 1 0955 1 6 1 6. 

••• 1844011120109551616 — 1= 1 8440 1 1 1 201095 5 1 6 1 5 
Wheat-corns. 

7680) 1844011120109551615 (240105614597597 pints. 
64) 240105614597597 (3751650228087 buihels. 

8) 3751650228087 (46895627851.875 quarters, which, at 
ll. 7s. 6d. per quarter, amounts to 64481488296]. which 
^s more than would pay one year’s rent of all the dry land 
on the face of the earth, at il. 10 s. per acre, which may 
thus be proved : 

The circumference of the earth 360 degrees (69I Englifh 
miles to a degree) = 25020 Englilh miles, circumference of 
the earth. 

Alfo, 25020 X 25020 x .31832 — 199268447.328, area in 
fquare miles of a perfect globe. 

Alfo, 199268447.328 x 640 = 127531806289.92 acres of 
land and water, y of which is fuppofed to be water. 

*•* 3) 127531806289.92 (42510602096.64 acres of dry 
land, which, at 1 1. 10 s. per acre, is 63765903144.96 
pounds a year j which, compared with the valuation of the 
wheat, as above, will be found 715585151 1. lefs. 


PROPOSITION. III. 

Of any detreafing feries in -H-, whofe laft term is a cypher, 
to find the fum of thofe feries. 


RULE. 
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Chap. V. VARIATIONS. 511 

RULE. 

Divide the fquare of the firft term by the difference be- 
tween the faid firft term and the fecond term in the feries, 
the quotient will be the fum of all the feries, 

•j. To find the fum of f + i + t + & c. ad infinitum 

Thus, fxl = t; alfo, f — i = t* 

* a) x = the fum of the feries required* 

8. To find the fum of T * 9 + TT + TTt &c* ad infinitum » 
Firft, jxi = i; alfo,| = ^; andi — i = |. 

*"• ' t) 9 (-*%■ = £ • QiE.F. 

9. Suppofe a ball to be put in motion by a force which 
drives it 12 miles the firft hour, 10 miles the fecond, and fo 
on continually, decreafing in proportion of 12 to io, to in- 
finity j what fpace would it move through i 

Firft, 12x12= 144 ; alfo 12 —10 = 2. 

• .- 2) 144 (72 miles. Qi E. F. 

It may appear ftrange to fome, that it fhould be poflible 
to give the fum of an infinite progreffion in numbers; 
whereas, if the terms were continued, it would, after a thou- 
fand years labour, and after producing thoufands of millions 
*f terms, be never the nearer finilhing. < 


•*«***••#*••••*••**•**•* 
SECT. III. 

VARIATIONS. 

B Y variation is meant the different ways any number of 
things may be altered or changed, in refpedt to their 
places. 

To find the number of different changes that may be 
rung on any propofed number of bells. 

RULE, 

Multiply all the terms in a feries of arithmetical progref- 
fivnals continually, whofe firft term and common difference 



I 
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Is tinity br i, and the laft teiin the nuinber of things propofed 
to be varied ; thfe laft prod u ft will be the tiumbef of variation** 
irequiredt 

The changed bn any number of bells not exceeding 12$ 
are exhibited in the following Table. 


The number ot J 
things propofed 
to be varied. 

T ie manner how 
their feveral va- 
riations are pro- 
duced. 

*1 he different changes 
or variations every 
one of the propofed 
numbs, can admit of. 

1 

I X I 

— I 

2 


= 2 

3 


= 6 

4 


= 24 

5 

24 X 5 

= 120 j 

6 

120 X 6 

= 720 -- 

1 

720 X 7 

= •5040 : 

8 

5040 X 8 

= 40320 

9 

40320 X 9 

= 362880 

10 

362880 X 10 

= 3628800 

11 

3628800 x 1 1 

= 39916800 

12 

39916800 X 12 1 

== 479001609 


Let it be propofed to find the number of changes that 
may be rung on 12 bells* and to compute how long all 
thefe changes would take ringing once over. 

Firft, 1X2x3X4X5x6x7x8x9X10x11x12 
sr: 479001600, the number of changes. 

And fuppofe 10 changes to be rung in a minute ; viz. i± 
X 10 zz 120 ftrokes in one minute^ or two ftrokes in a feeond : 

Then 10) 479001 600 (47900160 minutes. 

AJu> i year — 365 days, 5 hours, 49' == 525949 minutes. 

5 2 59 + 9 ) 479 OOI 6o (91 years, 26 days, 22 hours; 

5 & 475 0 41 minutes ; fo long would 

t * 12 bells be ringing, without 

In I day arc 144 0) 38801 any intermiflion, to ring their 
~ 1000 different changes but once 

— . over. 

60) 1361 
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2. A young fcholar, but an arithmetician, coming into a 
town for the convenience of a good library, demands of a 
gentleman, with whom he lodged, what his diet would coft 
for a year ? The gentleman afks him io 1 . ‘the fcholar. an- 
fwered, he was not certain what time he might flay, and 
would kn6w what he muft give him for his diet fo long as 
he could place his family (confiding of fix perfons befides 
himfelf) every day at dinner in a contrary pofition ? The 
gentleman confidering of it, and thinking it could not be 
long, tells him, he would allow him his diet fo long for five 
pounds ? to which the fcholar affents : what did he give him 
for his table per annum ? 

Firft, ix 2 X 3 X 4 X 5 X 6 X 7 = 5040 variations, or 
days. 

Then 365.26) 5040,00 (13 years-, 29 1 days, the anfwer. 

13.79725) 5.000000 (*36239 = 7s. 3d. per annum nearly 
the anfwer. 


S E C T. IV. 

COMBINATIONS. 

C OMBINATIONS are the various conjunctions 
which feveral things may receive without any regard 
to order, being taken 2 and 2, 3 and 3, &c. 

To find the different combinations in any number of 
quantities. 

RULE. 

Having placed the given quantity by itfelf, decreafe it 
gradually hy an unit, fo often as there are quantities in the 
combination ; placing them one above another, with a fign 
of multiplication between them, which number muft be 
^multiplied into one another for a dividend : then placing an 
unit with the like number of places, increafing by unity 
till you arrive at the number to be combined ; which mul- 
tiply continually for a divifor, and the quotient will be the 
number of combinations fought. 

1. A famous general having ferv’d his king 
Long time in wars, and had victorious been $ 

LI For 
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For which his fervice (with a pleafant fmile) 

Afk’d of his king one farthing for each file 
Of ten men in a file, which he could then 
Make with a body of one hundred men. 

The king, confidering his brave adions paft. 

And feeming model! y of his requeft. 

Gave bis confent. — To what will it amount 
In fterling money ? take your pen and count. 

^ x 9 ? x E. 8 x 9 Z x 9 ! x 9 J x 2 i x 93 x 2 ixf: 

1^2 3 45 ^ 7 # 9 1 ° 

6a8 1 = 173 10309456440 farthings. 

. •. .17310309456440 farth- s= 18031572350 1. 9s. ad. 

Q.E.F. , 

The number of combinations of 2 in any number of 
things, are 2 raifed to the power of the number of things to 
be combined j for inftance, if it was required to find the 
different ways ij halfpence, hulled in a hat, may turn up ; as 
a halfpenny has two faces, viXaXiX JX?X2Xi 
x 2 X 2 X * X 2, or 2 1 * = 2048, the different combinations 
required. 

Now to find the different chances for any number of heads 
or tails, put a for the heads, and b for the tails ; then, 

a x % -J* o}°b 4 a 9 b* -f" -j- a lb* 4 s'i! -f -a'b* -4 "4* 

Ha' + a'» + ab* + b xt . 

Here it is to be obferved, that a”, or all heads, hath but 
one way of turning up i the fame may be obferved for 1 1 
tails. 

But 10 heads and 1 tail, and the contrary, may come up H 
different ways each. 

Alfo nine heads and two tails, or the contrary, may 
each, come V. * 10 ^s55 different ways, 

Again, eight heads and three tails, or the contrary, may 

each come 5 * — — 165 different ways ; which numbers fo 

3 

found are called unciges, or coefficients. 

From hence may be deduced this general rule, 

R U L E. 

If the index of the firff letter of any term be multiplied into 
its own UPcige, and that prpduft be divided by the number of 

terms 
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Chap. V. COMBINATIONS. 


terms to that place, the quotient will be the uncise of the 
next fucceeding term forward. 

Let us proceed to find the reft of the coefficients, cr 
chances, by the rule above $ 


viz. feven heads and four tails, or the contrary, may 
each come - = 330 different ways 
Again,' for fix heads and five tails, or the contrary, each 


330 x 7 , 

may come ■ ' = 462. 

It may be obferved, by proceeding as above, that the 
uncises, or coefficents, do only increafe until the indices of 
the two letters become equal, or change places, and then 
the reft will decreafe in the fame order. 

Thus + tM a'°b + S 5 a9 ^ % + 165**4*, 4* 330* 7 4 4 -f- 
j^blcPb* +46a* 5 4 6 4- 33 oa 4 4 7 4- 165 ** 4 * -J- SS a ^ 9 + 1 1 ab 19 

4 11 , are all the different combinations, or ways, 11 half* 
pence can turn up ; 

viz. 1 + 11 + 55 + 165 + 330 + 462 + 462 + 330 
4- 165 + 55 *+■ 11 4- I = 2 11 = 2048, as before. 

Alfo a die, having fix faces or fides, the number of com* 
binations or different ways 11 dice may turn up, are 6 11 
= 362797056. 

From confiderations like thefe I compofed [the follow- 
ing queftion, which was publifhed in the Palladium 1753,. 
and the next year was anfwered by three ingenious gentle- 
men $ but they not confidering, that in the fame web of a 
goofe’s foot the punch mark and flit mark cannot exift 
together, the laft mark naturally deftroying the firft, which 
caufed a miftake in their calculations ; for both may com- 
bine together as well as with all the reft, and bring out the 
fah*e number of combinations as eight halfpence, and 
fout triangular dice, with three faces each, fhaken together, 
could produce. 

2* In Linconfhire, where bounteous nature yields 
Fat fheep and oxen, and luxuriant fields ; 

Our generous clime, replete with rofy health, 

Choice friends afford, bright, fair, and plenteous wealth. 
Some fenny ground have we, with flocks of geefe. 
Yielding five times a year their feather’d fleece ; 

On which, devoid of care, fwains fleeping lie. 

After repaft of favoury gifdet-pye. 

L 1 2 One 
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One day, at Bofton, o’er a jug of ale, 

A goffard offer’d all his flock to fale. 

At fifteen pence a-piece; but I propos’d 
A different prjce, with which he quickly clos’d. 

(The geefe are mark’d, by cutting to£ or heel. 

The webs are pierc’d or flit with fharpen’d fteel ) 

An hundred pounds for juft as many geefe. 

As may be different mark’d : what’s that apiece ? 

Each goofe having three toes, two webs, and one heel 
on each foot, in all 12 different things to be marked. 

But as the four webs may be either flit or pinched, but 
not both together, 2 8 x 3* =: 20736, the number of com- 
binations. 

Alfo, 20736 — 1 = 20735 = number of marks; 

And 100 1 . = 24000 pence. 

• . • 20735) 24000 ( l/iVVd. the price of a goofe, Q. E. F. 

3. A perfon, P, bets fix pounds with another perfon, Q, 
that in throwing up three halfpence, they fh.all all come up 
the fame way, viz. ail heads, or all tails, once at leaft in 
three trials: at the fame time Q_ bets id guineas with R, 
that in throwing up four halfpence, they ihall not all come 
tip the fame (/. e . all heads, or all tails) once to four trials : 
required each perfon’s advantage and disadvantage, with the 
odds in each cafe, by an arithmetical computation only? 

Since there are but two chances for three halfpence com- 
ing all one way at a Angle throw, and fix for the contrary* 
-it is evident the probability of miffing all the three throws is 
i X | X i — and that of the contrary 1 — •§ J = -| 7 *. 

• . • The odds in favour of P, are as 37 to 27. 

In the fame manner -J. X £ X I X £ — ££££.= probability 
of miffing all the four throws with four halfpence, and that 
of the contrary The odds in favour of Q^, are as 

2401 to 1605; hence P’s advantage in the firft cafe is 18 s. 
9d. and Q/s in the fecond cafe is equal 2I. 6s. 2*d. 

4. Two defperate gamefters, A and B, agreed to throw 
each .of them two guineas at a particular pointer mark; 
and then to tofs up the four guineas fairly, and each perfon 
to take up the heads in the following manner as they arife; 
that is, A’s two guineas happened to light the firft and fe- 
cond, or the two neareft to the faid point ; fo that if either 
one or two heads arife, they muft fall to A’s lot ; but B’s 
two guineas being the third or fourth, or the two fartheft 
from the point, fo that if either three or four heads arife* 
they arc to be B’s property : moreover, if tWQ heads hap- 

pen 
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pen to arife in the firft tofs, then A gets all the four guineas ; 
and if three heads come up firft to B, then will the other 
guinea be * A’s of courfe. Quere, . w.hat is each perfon’s 
probability of winning, and how much is the value of A’s 
chance before they begin to tofs ? 

Martin's Magazine* 

Firft, let * reprefent heads, and k tails; then in the bino- 
mial a + b raifed to the 4th power, the powers of b being 
rejected (as no winning chances on either fide) will remain 

-|^ 4^^ 6 aa ~l~ 4 a; the indices reprefenting the chances, 
and coefficients the number of different ways thofe chances 
may happen ; the two laft terms being A’s, and the two firft 
B’s ; in all, jj. 

t t + t 4 t °fi= value of A’s 7 firft winning tofs; 
"j" .of ^ zz value of B s | fum 4*5 • 

Then 44 “ -fy 5=1 A* whole value of the fecond tofs. 
Now B’s chance of getting four heads muft ceafe, fo there 
can only remaifi fevfen winning chances, viz. a * 3 a 1 + 3^ ; 
whereof only one, viz. the firft, belongs to B. 

Alfo, « of A = tVt X _ Va i ue J j A’s ) fecond winning 
And 4 of / T - T $ T S — va,ue **. X B.’s. J.-toft. 

" Alfo, -/-j -f" rsV — - i 7 oV » and'-j^f -I - \ tot* 

Confequently, A’s chance to that of B’$> is as 73 to 32, 
viz. more than y to 4; f , ‘ 

••• t 7 t + xV T ==tVt = =: value of A’s ) chanceJ 

and T \ 4. rir — t\>t — 5 s - 7y d - V= value of B’s J 

3. Two gatnefters met the other day. 

The one call’d B, the other A ; 

But having neither cards nor dice, 

They get to hotch-cap in a trice 

* With fixteen halfpence fair and flat, 

All which they hulled in a hat. 

Says A to B, all thefe are mine, 

And I will lay a pint of wine, A 

That in two trials there will be 
Nine heads or tails, as here y6u fee. 

No, matter which, but on they play’d. 

Till fiiver, brafs, and gold were laid ; 

But as to B, his chance was bad. 

For he got broke of all he had. 

What were the odds, I pray declare, 
Groom-poiters fly, anddadies fair ? 

By the late Mr. Jofeph Smith , of Fleet . 

, J 3 2 ui 
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2'‘=65S36, number of different chances on 16 halfpence* 
Let a reprefent the heads, and b the tails. 

Then a 16 4 iba ls b -f- I20* ,4 A*4“ 560 a*#* 4“ *8 m** 4* -J- 
4368 *+• 8oo8« ,<> i‘ + 11440^^. 

Then 11440 x 2=22880, chances for nine heads or 
tails to come. 

*.* 65536 — 22880 = 42656, not to come the firft time $ 
viz. 22880 to 42656, that they come nine heads or tails 
the firft tofs. 

As 65536 s 22880 :: 42656 : 148927V 
Then 22880 4. *489277 = 37772^, for ? nine heads 
Alfo 65536— 37772/7 = 36763!', againft 1 or 9 toils 
turning up once in two trials. 

From hence A’s chance to that of B, 

Is fomething more than four to three. 

6 Two gamefters one day at dice they would play. 

And being full merry in wine, 

' Says B unto A, what odds will you lay, 

I caft not all the fix faces this time ? 

Says A then to B, ten to one I’ll lay thee. 

With fix dice the fix faces you caft not. 

Pray gentlemen Ihew, and next year let them know. 
For the odds on the caft, firs, they do not. 

6* = 46656 different combinations. 

And IX1X3X4X JX6 = 720 variations. 

Then 46656 — 720 = 45936 chancss againft A.. 

But as A laid 10 to 1 ••• 7200 chances for B. 

*.* A’s chance to that of B, is as 45936 to 7200, or as 
6.38 to 1. 1 

A Table /hewing the probability of winning or lojing any 
number of games together, when the gamefters are equal. 
Powers. , Odds. 



7. To find how many holes a perfon can make at crib- 
bage, that has the whole pack In his hand. 

Firft for the fequenccs : As 
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As 4 is the number of ways an ace can be fhewn, it 
follows that 4* will be the number of different ways that 
one ace and one duce can be fhewn ; and 4* the number 
of fequences with an ace, duce and tray, &c. &c. 

Whence it appears* that 4 13 will be the number of fe* 
quences of thirteen in each ; which multiplied by 13, 

viz. 4*3 x 13 = 872415232, the number of holes to 
which all the fequences amount. 

Secondly, for the number of fifteens. 

The determimation of thefe depends upon the following 
cafes, according to the feveral ways by which 15 can be 
made by 2, 3, 4, 5, &c. cards, the number correfponding to 
which cafes are fouftd from the following 
Theorem. 


Let a =2 number of cards, of onie fort, b of a fecond, 
and c of a third (all the cards together making 15) then 
will 4 X i (a) X 4 X 4 (*) X i X 4 (0 bc the « um - 
ber of 15*8 correfponding. 

For example, Let there be two 5*s, one (tray) or 3, 
and one (duce) or 2, then will the number of 1 5^ cor* 
refponding be ss $ X 4 X t X t = 




3+1+1+1 

2 + 2+ 1 -f- * 

L 2 +1+1+1 + 1 


5 + 1 + M 

- I 

4 + 2 + 1 H 

- I 

3 + 3 + 1 H 

- I 

3 4. 2 + 2- H 

- I 

2+ 2 + 2 H 

- 2 


u 


4 + i + i+> + i 
3 + 2 +i+i+i 

2 -f 2-f-24-I + I 


2 + 2 -f- I-f* I + > + 1 


» 4 . 


Sum 760 


Sum 2348 


L 1 




Digitized by L.OOQ le 




COMBINATIONS. Bbok III. 


• ' s ± S - - - - 

5 + 4 + > - - 
5 +' 3 + * - - 
4 + 4 + 2 " ~ 

4 + 3 + 3 - ~ 

5 + 3+ 1 + * 

5 + 2 + 2 + i 

4 + 4 + 1 + 1 
4+ 3 + 2 + 1 
4 + 2 + 2 + 2 

3 +'3 + 3 + 1 

J* 1 _L o _L_ _L o 


3 + 3 + 2 + 2 
5 *4" 2 4“ i “4* i 
4 + 3 + I + I + I 

4 + a+2+i+x 
3 + 3 + 2 +i+i 
3 + 2 -f2+2+ 1 

4-f- 2-4*1 1 4- 1 4- 1 

3*+*sHh i + | + I + I 
34-2+2 + 1+1 + 1 
2 4* 24"24"2 + 1+1 

^Z+2+2+I + I + J + l 




Sum 1376 


6 4- 2-4- 1 - - 

5 + 3 + 1 *’ 

5 + 2 + 2-- 

4 + 4 + 1 ” * 
4 + 3 "h 2 * * 

3 + 3 + 3 • - 

6 + 1 + 1 + 1 

6 1 > 5 + 2 + 1 + J 

+ i + +3-M + * 

4 + 2 + 2 + x 

3+3+ 2 + 1 

3 + 2 + 2 + 2 

5+ I + I + I + 

4 + 2+1+1+ 

3 + 3 + *+*+ 

3 + 2+2 + X + 

2 + 2+2+2+ 

* + * + $- I "+ I + 



Sum 4388 

f4 + 4 + 3 “ “ 

16 

4 + 4 + 2 + 1 

64 

4 + 3 + 3 + 1 

144 

4 + 3 + 2 + 2 

144 

3 + 3 + 3 + 2 

64 


Sum 3616 


+ 4 + 
+ 3+ 
+ 2+ 

+3+ 
+3+ 
+ 2+ 


4+3+H-i+i+i 

4+2+2+1+14-1 
34-3+2+i+ , +i 
3 + 24-2 + 24" j -^ 1 




















Chap: V MAGIC SQUARES. 



Sum .'320 

. Thenafioo + ; 760 ,+ 1376 4. 2348 + 3616 + 4388 + 
2856+ 320= 17264, different ways to count ‘ 
17264 X2 = 345 2 8, the number of holes. 

. Lailly, The number of prialswilf be 13; and j? X12 
ire 156, number of boles. • : - > 

- -v 1 872415232 + 34528:+ 156 3:^872449916 boles the 
pack will make. ' Q. J£. F. " 1 • - : ■ ' • 1 

■ $ E C t. v. " 

: m a g rc s Q, t; v a: r e s:;~. . : 

Magic Square is a fquare figufe compofed 'dlfa feries 

^ of numbers in arithmetical proportion, fo difpofed in 

parallel. and equal ratks, aS that'the fum'of each row. taken 

either perpendicularly,.horizontalljjordiagonally,:afq equal, 

In ignorant ages, when mathematics palled for, niagic, 
thefe fquares were made ufe of by conjurers, for the con- 
ftru&ion of talifmans. ' 1 ' . . ^ 

However, they have-fince become the lefious, ,refe*i;ch 
among mathematicians; not that they are of any real or 
folid ufe, or advantage, but Ohlyas a kind of play, where 
the difficulty makes the merit, as It may chance to produce 
fome new views of numbers, : which mathematicians will 
not lofe the occafion of. 

-i. The numbers 1, 2, 3, 4, 5, 6, 7,’ 8 and' q, being 
given to form them in a magic fquare, viz. counting each 
rank perpendicularly, horizontally, or diagonally, that thofc 
ranks may be equal to each other. 

‘ - ' Suppofe 
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Suppofe it done and reprefented in its proper form] by the 
following fymbols thus, placed] viz* 

a b e 
d e f 

g b t , 

Firft, the fum of the progeffional numbers eie- 45 * . 

Then 3 s number of rows. 

Alfo ~ = 5 =s fum of each fide or rank; 

3 

And ^ = the middle number. 

3 

Again, to find the cornet figures, and firft to find the 
figure reprefented by a. 

Beginning with 1, I find the corner letter 0, or any other 
corner letter, cannot be 1 ; for if a was as 1, then i muft 
beg ; and b-\-c s 15 — 1 ss 14; as alfo d+g m 15 — • 
1 = 14. But there remains no two numbers after 5, 1, 
and g, whofe fum is 14, but 6 and 8 : *.* if any of thole 
figures were b, the other would be t; and then no figures 
Would remain for the value of either d or g ; wherefore a is 
not equal i, nor any corner letter equal 1 or 9. 

3 cannot be = a \ for if [it were, then i ibould be = 7 \ 
and b 4* e .= 15 — 3 = 12 ; as alfo d + g ss 12 : but 
there remains no two numbers after 5, 3, and 7, whofe 
fum is is, but 8 •{- 4, which cannot anfwer to b and c, and 
d and^; wherefore a, or any other corner letter, is not s 
3 ; neither is nor any other corner letter, s 7. 

From what hath been faid, it is plain, that (if the queC* 
tion propofed is capable of being folved) the corner letters 
are all even numbers ; wherefore, if a = 2, i will be ss 
8, and e muft be either 4, or 6. Let e = 4 ; then g ss 6, 
b ss o, d = 7, / = 3, and b tz 1 ; and fo the fquare is 
completed as required. 

294 

111 


But if e were equal 6 (a being as 2); then ^ = 4, b sa 
» d s= 9, /ss 1, and b ~ 3, and then the fquares will 
nd thus : . 
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MAGIC SQUARES; 

2 7 6 
9 5 r 

4 3 8 

Or they may be found mechanically- thus : fet them all 
down progreffively, about which draw a fquare cornerways. 



Then fet the four angular figures at the corners, and put 
the outermoft alternately. 

2.6 276 

• 5 ♦ 9Si 

4 - 8 4 3 8 


2. Let it be required to form the numbers 1, 2, 3, 4, 5, 
6, 7, 8, 9, jo, 11 , I2t 13) 14, 15, and 16, into a magic 
fquare, viz. fo that counting each rank from one hand to 
the other, as alfo up, down, and diagonal- wife, thofe ranks 
may be equal to each other. 

Suppofe it done, and reprefented in its proper form by 
the following fymbols, viz. 

a b c d 

* f g h 
i k l m 
n 0 p q 

The fum of the faid progrefiional figures are 136. 

Alfo 4 = number of rows. 

Then . ss 34 = fum of each fide, or rank. 

Now beginning with the leaft of thofe numbers, put a sr 1. 

Then the other corner letter n cannot be = 2 ; for 
if it was, h-\.mz=.a-\-nz=z \ -+- 2 would be 3 ; but 
there are no remaining two numbers of the given one, 
whofe fum is 3, therefore n cannot be 2, a being = j. 

Neither can n~ z 3; for fuppofing n — 3, then h -J- m 
= » i' + 3 = 4; but there are no remaining two 

numbers whofe fum is 4. 

Now putting n = 4; then b^mzzia^rnzz 1+4 
5 = 5 5 that is, b 9 m =• 2, 3, which are the only two num- 
bers 
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bers remaining, whofe fum is 5.: d + q — 34 — 5 =5 

29; that is, d , q are 13, 16, or 14, 15, for no other 
couple amounts to 29. 

Suppofe again q = 13; then muft d = 16, when we 
defign the fquare in part, viz. 

I b c 16 

fg 

4 0 t *3 


As the four corner figures are fixed, and e y * = 14, 15 $ 
alfo h , m 2, 3; it is plain / cannot be 5, 6, or 7, for if it 
was, /.would be 15, 14 or 13, which numbers are already 
difpofed of ; therefore, fuppofing it 8, apd then / = 12. 

Again, g -J- 14, and as there remain no two .numbers 

whole fum is 14, but only 5 •+* 9 ; but k 4. 12 == 2 + 14 
— e + h. 17 = 2 + 15. ° r 3 + J 4» or 18 •?= 3 + 151 
confequently k = 4, $ or 6 ( not equal to 9). • *.* k = 5. 
And.^-d- / = 5 + 12 =^17, muft likewife be = 
which fnay be effected two different ways, . either by putting 
t — 15 or 14, and then b = 2 or 3, by chufing the former 
t — 14, and m — 3, and then the fquare will be farther 

deficrnable, viz. ’ 

. ib- c 16 

15 8 9 2 

14 5 U 3 ' ' ■ 

4 0 P 13 


It remains to difpofe of four numbers, 6, 7, 10 and ir, 

inftead of b r, 0 and />, fo as b c may be z= 17; as a Vfo 
9 H- p z± 17 ; which may be done by coupling 6, 1 r ; as 
alfo 7, 10 : but c -+- p muft be = k -+• f = 13, which will 
be effe&ed by 6 —H 7; from whence p being z=z 6 , c will 
be = 7 ; and then 0 z= II, and confequently ^ and 

then the fquare will be fully completed, thus : 

1 10 7 16 

. 15 8 g 2 ‘ * 

14 5 12 3 

4 ir 6 J3 


Or putting £ =: 7; then c = 6, $ 
and then the fquare will ftand thus : 


10, and b zz 11 \ 



X 


— — - - Digitized by 


Google 



Chap. V. MAGIC SQ^UARESi B i S 

i ii 6 16 

15 8 9 2 

J 4 5 12 3 

+ 10 7 13 

Or by fettingdown the number? progreffionally, referving 
the diagonal numbers, the fquare may be filled up by an ealy 
tranfpofition of the reft, as follows : 4 * * 7 8 


? • • 4 

.6 7 . 

. 10 11 . 

13 . .16 


1 *5 14 4 

12 b 7 9 

8 10 11 5 

13 3 2 16 


3. Suppofe a fquare form of fet numbers there be, 

In their natural order (as 1, 2, and 3) 

Amount to the fum, when they’re added together. 
Of 62 juft, in rank and file either: 

If alfo from corner to corner you count, 

Yetftill 62 fhall be their amount ; 

What numbers are they, and howmuft they be put. 
When fixteen there be that completely will do’t ? 


The fum of one row 62 X 4 (number of rows) = 248 — 
fum of all thof&progreffional numbers. 

And their common difference is = 1. 

16 ) 248 (15.5. Then 15.5 — 7.5 = 8 ,the firft term 
And 8 -f- 15 = 23 = laft term. 


Then obferving the direiftions' given in the foregoing 
queftion, this magic fquare may be filled as follows j 6 


8 

• • 

II 

8 

22 

21 

II 


13 14 

• 

J 9 

J 3 

14 

l6 

• 

17' 18 

• 

*5 

17 

18 

12 

20 

• • 

23 

20 

IO 

9 

2 3 


4. *Tis to you, lovely ladies, I fue and fubmit, 

(Who outvie Sidrophel in magic and wit) 

For folution of this notty problem propos'd. 

By which undertaking my fenfes are doz’d $ 

To find by what method thofe fquarcs you may fill. 
Which are magical call’d, and by that try your /kill ; 

8, 9, 10, 11, 14, 15, 16, 17, 20, 21, 22, 23, 26, 
27, -28, 29. 
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To place all thefe numbers, fo that they amount. 
Juft half a fcore ways, feventy four you may count. 
If you’ll anfwer but this, now yourfelf do allure, 

1 will meddle with what you call magic no more. 


S . . ii 
. 15 16 . 
. 21 22 . 
26 • *29 


8 28 27 11 
23 15 16 20 
17 21 22 14 
20 10 9 29 


j, To form a magic fquareofthe numbers r, 2, 4, 
&c. to 25, inclufive. 


Firft, 5 are the number of fowl 
alfo 325, the fum of thofe progreffional numbers j 
and s j 325 (£5 = fum of each iide < 5 r rank 

16 14 8 2 25 

3 22 20 11 9 

15 6 4 23 1 7 

24 18 12 10 x 

7 5 21 19 13 


6. To form the progreffional numbers from 1 to 49, both 
inclufive ( their common difference being 1 ) into a magic 
fquarc. 

Firft 1 ■+■ 49 =2 50 which X49 = 2450. 

Alfo, 2) 2450 (1225 = f um thofe progreffional numbers. 
•.•7) 1225 (175 = fum of each. row. 

* 9 *7 *5 33 4 i 49 

24 32 40 48 7816 

47 6 14 15 23 31 39 

21 22 30 38 46 5 13 

37 45 4 12 20 28 29 

11 19 27 35 36 44 3 

34 42 43 2 10 18 26 

7. You that delight in figures, try your lkill, 

A magic fquare with numbers for to fill ; 

One to a hundred numbers juft muft be. 

Which to the numbers of the fquares agree : 

But farther, you muft them fo juft contrive. 

Twenty two ways, make five hundred and five. 

No 
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No two fquares alike in numbers muft be. 

But ten in breadth, and ten in length, lets fee. 


XI 

9 2 

12 

88 

14 

*5 

16 

84 

83 

90 

100 

82 

26 

27 

67 

II 

59 

58 

50 

1 

99 

*9 

75 

74 

33 

66 

42 

43 

51 

3 

2 

20 

76 

73 

It 

I 6 

60 

57 

49 

9 * 

4 

8i 

25 

28 

08 

65 

4 * 

44 

• 5 * 

97 

94 

21 

77 

72 

32 

I 7 

61 

56 

4.8 

7 

£ 

8o 

24 

29 

69 

64 

40 

45 

53 

96 

6 

79 

*3 

30 

70 

I 8 

62 

55 

47 

95 

93 

22 

r 

7i 

3 « 

fi 

39 

46 

54 

8 

9 1 

9 

89 

n 

*7 

85 

17 

18 

10 


Any one of the foregoing fquares may be difpofed many 
other different ways, as may be tried by thofe who have 
time and inclination for fuch operations. 

•«**•**••••*•*•*••**•«•# 
CHAPTER VL 

S E C T, I. 

COMPOUND INTEREST. 

C ompound Interest is that which arifeth not only 
from the ufe of the principal, but alfo from the ufe of 
the intereft as it becomes due ; the intereft being added to 
the principal at the end of every year, making a new princi- 
pal for the fucceeding years fo that the principal and intereft 
are continually increafing. 

CASE I. 

The principal, rate, and time given, to find the intereft. 

R U L E. I. 

To the principal add the intereft for the firft year, which 
will be a new principal ; to which add the intereft for an- 
other year, for a frelb principal for the fecond year s and fo 
proceed for any number of years. 

RULE. 11 

Multiply the principal by the amount of one pound for 
one year continually for all the propofed years; the laft pro- 
duct will be the amount as before. 

r ' %. What 
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Compound Interest. 


Book III. 


i. What is the compound intereft of 500 1. for four year 
at five per cent. ? 

'1. 1, 

5 s=*V) 500, principal * - - - - - - - l add . 

25, intereft for the nrft year 1 

act) 525, amount for the ift, or principal for 2d year. 
' ' 26* 5, intereft for the fecond year. 

20) 551 5, amount for 2d. principal for the 3d. 

27 11 3, intereft for the 3d year. 

> 

zef) 578 16 3, amount for 3d. principal for the 4th. 

28 18 9|> intereft for the 4th year. 


607 15 — amount for the 4th year. 
geo ~ —1 principal. 

£ 107 15 intereft. 

By Rule II. 

The amouht of 1 1. for one year, is 1.05. 
Then 500 • 

*°5 ■ ; . 

525, amunt for the firft year. 

105 


2625 

525 


551.25, amount for the fecond year. 
*•05 

275625 . 

55‘25 


578.8125, amount for the third yean 
*•05 

28940625 

5788125 

607.7^2125, amount for the fourth: year. 

^500. principal. 

207.753125, intereft. 2. What 
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2. What is the compound intereft of 760 1. 10 s, for four 
years, at four per cent, per annum ? 

1. 1. s. . 


20 = £ 
1 

T 


760 10, principal* 


152 2 


30 8 intereft the firft year. 


£790 18 4J, amount; principal for the 2d year. 

1 

T 


158 3 8 


31 12 8|, intereft the 2d year. 


822 11 if, amount j principal for the 3d year. 


164 10 2$ 


*32 1 8 -f , intereft for 3d year. 


855 9 2, amount j principal for the 4th year. 


171 1 10 


34 4 4f > intereft for the 4th year. 


889 13 6^, amount for the 4th year. 
760 io principal. 


.£ *29 3 61 , intereft. 


Mm 
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By Rule II. 

The amount of 1 1 . for a year, at four per cent. U 1.04. 

I 

Then 760.5 
1.04 

30420 

7605 

790.92, amount for the firft year. 

1.04 

316368 

79092 


822.5568, amount for the 2d year. 
1.04 


32902272 

8225568 


855 459°7 a 
1-04 


3421836 

855459 

889 67736, amount for the 4th year. 
7605 principal. 

129.17736, intereft s= 129 1. 3 s. 6fd» 


CASE II. 

The amount, rate per cent, and time given, to find the 
principal or prefent worth. 

RULE. 

As the amount of 1 1 . compound intereft, at the rate and 
for the time given : is to 1 1. ; : fo is the amount given : to 
the prefent worth required. 


3. What 
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3. What is the prefent worth of 889 1- 13 s. 6^d. due 
four years hence, at four per cent, per annum, compound, 
ifttereft ? 

Firft, 1.04 x 1.04 X 1.04 X 1*04 s= 1.16985856: 

Therefore 1.16985856 : 1 : : 889.67736 : 760.5. 

Anfwer, 760 1. 10 s. prefent worth* 

CASE III* 

The principal, rate, and amount given, to find the time* 
RULE. 

. Divide the amount by the principal, and that quotient by 
the amount of 1 1. for a year, and the next quotient by the 
fame j and foon continually, till the lad quotient be unity 5 
the number of which divifions will be the time required. 

4. In what time will 760I. 10s. amount 10889!. 13s. 6{i 
compound intereft,* being allowed at four per cent. I 

760.5) 889.677083 (1.16 

1.04 1. 16 ---- iftl 

1.04 1. 12 - * - - 2d I 

>divifion* 

1.04 1.08 - * - - 3d 

1.04 1.04 - - - - 4th 

Hence the term is four years* 

The 4th Cafe is to find the rate per Cent* the principal 
amount, and time given ; but this requires the extraction 
of the roots of very high powers, or the ufe of logarithms ; 
which (as my book is fwelled to a greater bignefs than at 
firft intended) l am obliged to omit. 

And for the folving queftions in compound intereft with 
more facility, I have inferted the following tables. 

The conftruCtion of the firft table following, fhewing the 
amount of 1 1. for years, is only by the involution of the 
amount of 1 1. for years, to the power of the number of 
years. 

• Mm2 Thus 
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Thus the amount of 1 1. for two years, at five per cent, 
compound intereft, will be 1.05 x 1.05 = 1.025. 

Alfo, 1.05 X 1-05 x 1.05 = 1.157625 =: the amount of 
1 1. for three years, at five per cent. 

And the conltru&ion of the fecond table is by the con- 
tinual multiplication of the amount of 1 1. for a day ; the 
amount of il. for a day being the root of its amount for a 
year, extra&ed to the 365th power. 

The amount of il. for a day, at five per cent, being 
1,0001336, its amount for two days will be 1.0001336 X 
1.0001336 = 1.0002672, &c. and 1.0001336 X 1.0001336 X 
1.0001336 = 1.0004011, the amount of il. at compound 
intereft, for three days, at five per cent. 

And thus by continually multiplying by the amount for 
a day, at each rate per cent, the fecond table is. cpnftru&ed 
and the 364th product will be the amount. 


» 


Decimal 
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Decimal Ta bles ^/Compound Interest. 
At the rates of 3, 3^, 4. 4f , and c per cent, per annum. 

T ABLE I. 


The amount o r one pound for Years. 
— * — — 


ys. 

3 per Cent. 

3^ per Cent 

4 per Cent. 

per C enr. 

< per Cent 

1 

2 

3 

4 

5 

I-O3OOOOO 
I.0609OOO 
I.092727O 
I.I255088 
I. I59274O 

1.0350000 
1.07 1 2250 
1.087178 
1. 1475230 
1.1876863 

(•0400000 
I.08 16000 
I.I24864O 
I.1698586 
I.2166529 

I.O45OOOO 

I.O92025O 
M 4 Il 66 l 
1. 19*15 (86 

1 2461819 

1 .0500000 
1. 1025000 
1.1576250 
1.2155063 
1.2762 s - 16 

6 

7 

8 

9 

to 

11 

12 

13 
'4 
*5 
16 

*7 

18 

r 9 

20 

1. 1940523 
1.2298738 
1.2667700 
i- 3 0 4773 * 
** 3439* 6 3 

1.2292553 

1.2722792 

1.3168090 

1.3628973 

1.4105987 

1.2653190 

*• 3 * 593*8 

1.3685691 

1.4233118 

1.4802443 

1.3022601 

1.3608618 

1.4221006 

1.4860951 

1.5529694 

*.3400956 
1.407 1004 

*•4774554 

1.5513282 

1.6288946 

1^3842338 

1.4257608 

*•4685337 

*- 5 I2 5«97 

*•5579674 

1.4599697 
I.5H0686 
I. 562956° 
I.6106945 
1.6753488 

*• 539454 * 

1.6010322 

*•6650735 

1.7316764 

1.8009435 

1.6228530 

1.6958814 

1.7721961 

1.8519449 

1.9352824 

*•7103393 

*•7958563 

1.8856491 

*• 97993*6 

2.0789282 

1.6047064 

1.6528476 

1.7024330 

'• 7535 0b0 
1.8061 1 12 

*•7339860 

*•7946755 

*•8574892 

1.9225013 

1.9897883 

1.8729812 
1.9479005 
2.0258165 
2- 1068492 
2.1911231 

2.0223701 

2.1133768 

2.2084787 

2.3078603 

2.4117140 

2.1828746 

2.2920183 

2.4066192 

2.5269502 

2.6532977 

21 

22 

23 

24 

25 

26 

27 

28 

29 

3 £ 

3 1 

32 

33 

34 

35 

3 6 

37 

38 

39 

4 £j 

1.8602945 

1.9161034 

*•9735865 

2.0327941 

2.0937779 

2.0594314 
2.1315115 
2.2061 144 
2 2833284 
2.3632449 

2.2787681 

2.3699188 

2.464.7155 

2.5632042 

2.6658363 

2.5202411 

2.633652° 

2.7521663 

2.8760138 

3.005434+ 

2.7859626 

2.9252607 

3.0715238 

3.2251000 

3.3863549 

2#I 5 & 59 12 

2.2212890 

2.2879276 

2-3565655 

2.4272624 

24459585 

2-53*567* 

2.6201719 

2.7118779 

2.8067937 

2.7724697 
2.8833685 
2.9987033 
3-1 186514 
3 ,2 433975 

3.1406790 

3.2820095 

3.4296999 

3.584.0364 

3-7453*81 

3.5556727 

37334563 

3 9201291 
4.1161356 
4.3219424 

2.5000803 

2.5750827 

2.6523352 

2.7319053 

2.8138624 

2.93503*4 
3 0067075 
3. 1 1 19423 
3.2208603 

3 3335904 

3 - 373*334 

3.5080587 

3.64838II 

3 - 7943*63 

3.9460889 

3.9138574 
4 0899810 
4.2740301 
4.4663615 
4.6673478 

45380395 

476494*5 

5.0031885 

5.2533480 

5.5160154 

2.8982783 
2 9852266 
3.0747834 
3.1670269 
3.2620377 

3.4502661 

3 * 57 I02 54 
3.69601 13 

3-82537*7 

39592597 

4 - * 0393*5 
4.2680898 
4.4388134 
4.6163659 
4.8oI0206 

48773784 

5.0968604 
5.3262192 
5.5658990 
5.816364 <; 

5.7918161 

6.0814069 

6 . 38547^3 

6.7047511 

7 0399887 
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D s c i MAt Tables s/L'ompound Interest* 

TABLE II. 


' The amount of one pound for days. 


days 

3 per cent. 

3* per cent. 

4 percent. 

44 per cent. 

5 per cent. 

1 

I.OCO0809 

1 .OOO0942 

I.OOOIO74 

1.0001206 

I.OOOI336 

2 

I.OOO1619 

1.0001885 

I.OOO2149 

I.OOO24I 2 

I.OOO2673 

3 

I.OOO2429 

I.OOO2827 

I.CO03224 

1 . 00036 1 8 

1.0004011 

4 

I.OOO3240 

I.OOO3770 

1.0004299 

O 

O 

O 

00 

td 

-f- 

I.OOO5348 

5 

I.COO4050 

i .00047 1 3 

i. 000; 374 

f .0006031 

I.OC06685 

6 

I.OCO4860 

I.OCO5656 

I .OOOO449 

I.OOO7238 

I.0008023 

7 

I OOO5670 

1.0006600 

I.OOO7524 

I.OO08445 

I.OOO9361 

8 

I.CO06480 

I.OOO7542 

I.OO08600 

I. OOC965 2 

1. co 1 0699 

9 

1.0007291 

I.OOO8486 

1 .0009675 

I.OOI0859 

I. OO I 2O37 

IO 

1. 0008 I OI 

I 0:09429 

I.OOI075 I 

1.0012066 

1. oc 1 3 376 

20 

I.OO16209 

1.0018867 

1.0021 5I3 

I.OO24I48 

1.0026770 

30 

I.OO24324 

1.0028*315 

I.CO32288 

1.0036243 

1.0040182 

4 ° 

1.0032445 

!. 00 37771 

I.OO43O74 

1.0048354 

1.005361 1 

50 

1.0040573 

1.0047236 

I.OO5387I 

I.O060479 

I.C067059 

60 

I.OO48708 

l.OOq 67 IO 

I 0064680 

I.OO72618 

1.0080525 

70 


1 O066I93 

1. 0075501 



80 

1. 0064c 96 

I.OO-568; 

I.O086333 

I .OO96942 

1 .0107511 

90 

1.007315! 

l O085186 

I. OO97 1 77 

I OIO9I25 


100 

I.C08131 1 

1 .0094696 

I.OI08033 

I.OI2I324 

1.0144569 

1 10 

I.O089479 

1-0104214 

1.01 18900 

*•<>*33537 


120 

I.OO9765 3 


1. 01 29779 

«o* 457 6 5 

1.0161699 

13? 

I.OIO58U 

iK-ium 

1.0140670 

i.oj 58007 

1.0175291 

140 

i .01 14021 

1.0132825 

1.0151572 

I 0170265 

1.0188902 

150 

1. 0122215 

1.0142379 

1.0162487 

1.0182537 

I 0202531 

1 60 

I.OI3O.4I5 

1.0151943 

1.0173412 

1. ci 948 24 

1.0216178 

~o 

1 . OI 38623 

1.0161516 

1.0184350 

1 .0207126 

1.0229843 

180 

1.0146837 

1.0171098 

1. 0195299 

1.0219442 

1.0243527 

190 

I,OI 55°57 

1.0180689 

1.0206261 

1.0231774 

1.0257228 

4 260 

1.0163284 

1.0190288 

1.0217233 

1.0244120 

I 0270949 

2 10 

10171518 

1 0199897 

1.02282 1 8 

1.025 6 : 8 1 

1.0284687 

220 

**o >79759 

1.02095 15 

1.0239215 

1.026^858 

1.0298444 

23O 

1.0188O06 

j.0219142 

1.0250223 

1.0281249 

1.03 12219 

24O 

1.0196260 

1.0228778 

1.0261243 

1.0293655 

1 .0326013 

25° 

1 0204520 

1.0238424 

1.02722 75 

1.0306076 

i.° 339«25 

26 1 

1.0212788 

1.0248078 

1.0283319 

1.0318512 

1.0353656 

270 

1. 0221062 

1.0257741 

1.0294375 

1.0330963 

1.6367,05 

280 

1.0229342 

1.0267414 

I,0 3°5443 

1.0343429 

1.0381373 

ago 

1.0237630 

1 .0277096 

1 0316522 

I 0355910 

I.O395259 

300 

1.0245924 

1 .0286786 

1.0327614 

I 0368406 

I.O4C9 164 

1*0 

1.0:54225 

•0296486 

I -03 387 I T 

r .0380917 

1.042:087 

tJ 

O 

| *.020253* 

.•.0306195 

1.034^832 

1 1.0393444 

1 .O43 029 

h- 
* 34 ° j 
[350 

1 3^°l 

! 1.027084 7 
1.0279168 

!. 0287495 
I.O29583O 

'.332,641 

1 ° 33 ! 3 ~ s 
J. 334 S**. 

1 O365960 
I.O372O99 

I 038325^ 
I. 03944»3 

1 040:985 
1. 041 8 ,-42 

1 0431 1 14 

1 1.0443 700 

IO45O9CO 
1 . 04649^9 
( .O47896- I 
I.O492984? 
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Chap. YI. Compound Interest. 535 

The ufe of the foregoing tables, 

CASE I. 

Principal, rate, and time given, to find the amount. 
RULE. 

Multiply the amount of 1 1. found in the firft table, at 
the rate and for the time given, by the propofed principal, 
and the product gives the anfwer. 

5. What will 721 1 . amount to in 2r years, at four per 
cent, per annum ? 

The tabular number againft 21 years at four per cent. 
2.2787681. Then 721 X 2.2787681 =5: 1642.9918 ss 1642 1 , 
19 s. 10 d. the amount required. , 

6. What will 358 1 . amount to in 40 days, at five per cent, 
per annum, compound intereft i 

In the fecond table againft 40 days, at five per cent. . is 
1.0053611. 

• • • 358 x 1.0053611 = 359.9192738 359 1. 18 s. 4id. 

the anfwer. 

If the amount be required for any number of years ex-* 
ceeding thofe in the table, divide the given number of years 
into two or more fuch numbers as are in the table, and 
multiply the amounts anfwering thereto into one another 
continually, and the laft product by the principal, which 
will be the amount required. 

. 7. What is the amount of 82 1 . 10 s. for 75 years, at five 
per cent, per annum, compound intereft i 

Firft, 40 4 - 35 = 75 * 

The amount of il. for 40 years at 5 per cent, is 7.0399887. 

Ditto for 35 years, - - - - 5.5160x54* 
Then 7-0399887 x 5.5160154 = 38.8326861. 

AHo 82.5 X 38 8326861 = 3203.6966. 

Anfwer, 3203 1 . 13 s. 11 d. 

If the amount be required for any number of day* which 
are not in the tables* proceed as with the years in the laft 
example. 

M m 4 8. What 
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53$ Compound Interest. Book III. 

8. What is the amount Of 523 1 . in 275 days, at four per 
cent, compound intereft ? 

The amount of 1 1 . for 270 days at 4 per cent, is 1.0330963. 

Ditto for 5 days, - - - 1.0006031. 
Then 10330963 X 1.0006031 = 1.0337194. 

And 1.0337194 x 523 = 54 °- 6 35 2 4 62 * 

An ver, 540 i. 12s. 8|d. 

To find the amount for years and days, obferve the fol- 
lowing example. 

g. What will 357 1 . 15 s. amount to in four years and 
274 days, at 3? per cent, per annum, compound intereft ? 

The amt. of xl. for 4 years, at 3! per cent, is 1. 1475230. 

Ditto for 270 days, ----- 1.0257741. 
Ditto for 4 days, ----- 1.0003770. 
Then 1.147523 X 1.0257741 X 1.0003770 = 11775431, 
And 357.75 X 1.1775431 =421.266044 = 42X 1 . 5 s. 3£d. 
the anfwer. 

CASE II. 

Amount, rate, and time given; to find the principal. 

RULE. 

Divide the amount given by the amount of il. found in 
the firft table, and the quotient will be the anfwer. 

10. What is the prefent worth of 1642!. 19s. io^d. due 
21 years hence, at 4 per cent, per annum, compound inte- 
reft ? 


The amt. of xl. in 2 r years, at 4 per cent, is 2.2787681. 
Then 2.2787681) 1642.9918 (721, the anfwer. 

11. -What is the prelent worth of 3203b 13s. nd due 
75 years hence, at 5 per cent, compound intereft ? 

The amt of il. for 40 years, at 5 per cent, is 7 0399887 
Ditto for 35 years, - - - - 5.5160154 
Then 7.0399887 x 5-5160154 = 38*8326864. 

*.* 388326864 ) 3203.6966 (82.5 = 82I. I OS. the anfwer. 

% 

12. What is the prefent worth of 421 1 . 5 s. 4d. due 
♦four' years and 274 days hence, at 3^ per cent, per annum 

B? 
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By Table firft and fecond. 

The amount of i 1. for four years, is ^ • 1. 147523. 

Ditto for 270 days, - - - 1.025774 1. 

Ditto for four days, - - - 1.000377.. 

Then 1.14*7523 X 1.0257741 x 1000377 = 1.1775431. 
*•177543* ) 4*1-2660 (357.75 =357!. 15 s. the anfwer. 

CASE III. 


Any principal, rate, and amount being given, to find the 
time. 


RULE. 


Divide the amount by the principal, and the quotient will 
be the amount of il. at the given rate, which will be found 
in the firft table under that rate, even with the time re* 
quired. 


13. In what time will 721 1 . amount to 1642 1. 19s* jod. 
at 4 percent, per annum, compound intereft f 

721) 1642.9918 (2.278768, the amount of il. for the 
time; oppofite to which, under 4 per cent, in the fecond 
table, is 21 years, the anfwer required. 

But if the quotient cannot be truly found in the table, 
take out the next number, and make it a divifor, by which 
divide the firft quotient, and feek the fecond quotient ia 
table the fecond ; but if it cannot be truly found in that ta- 
ble, take out the next leaft number there, and divide the 
fecond quotient by it, and then feek again for the third 
quotient, and the number thus found in the table is the 
number of days. 

14. In what time will 357 1 . 15 s. amount to 421 1 . 5s. 
4 d. at 3f per cent, compound intereft i 


357 - 75 ) 421.2^ (r»i77543> the number next to which, 
under 3! per cent, ftands againft four years, and is I-I47523» 

Then 1. 147523) 1.177543 ( 1. 0261608, the next lefs num- 
ber to which, under 3-J per cent, ftands againft 270 days, 
and is as follows : 

via. 
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viz. 1.025741) 1.0261608 (1.00377 Hands againft four days* 
Anfwer, four years and 274 days. 


CASK IV. 


Principal, time, and amount given, to find the rate of in- 
tereft. 


RULE. 


Divide the amount by the principal, and the quotient will 
be the amount of 1 1. which being found in the firft table, 
even with the given time, is under the rate required. 

15. At what rate per cent, per annum will 721 1 . become 
1642 1. 19s. lod. in 21 years. 

721) 1642.9918 (2.278768, the amount of il. for 2 L 
years, which will be found under 4 per cent, the anfwer to 
the queftion. 


#############*#####*##«# 

SECT. II. 

Tunhafing Freehold or Real Estates at Com- 
pound Interest. 

F Reehold, or real eftates, are fuch as are purchafed to 
continue for ever; queftions relating to which (except 
in reverfion) are folved in the moll eafy manner only by 
the rule of three. 

CASE I. 

When the yearly income is required. 

RULE. 

As 100I. : is to the propofed rate per cent. : : fo is the fum 
to be laid out : to the yearly income. 

I. A perfon defirous to Jay out 1760 1 . in the purchafe 
of a freehold eftate, fo as to get 4! per cent, for the money, 
compound interell, what mult be the annual income of 
fuch an eftate? 

joo : 4.5 : : 1760 

45 


880 

7°4 


100) 7920.0(79.2 ss 79I. 4s. the anfwer. 

CASE 


1 
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C A S E II. 

If the value of the eftate is required. 

RULE. 

As the rate per cent. : is to 100 1 . : : fo is the yearly rent: 
to the -value required. 

2. An eftate brings in yearly 79I. 4 s. what would it fell 
for, allowing the purchafer 41 per cent, for his money ? 

4.5 : joo : ; 79.2 : 1760I. the anfwer. 

CASE III. 

To find the rate per cent, on money laid out on the pur- 
chafe of freehold eftates. 


RULE. 

As the money laid out on the purchafe ; is to the yearly 
jrent, : : fois 100I. : to the rate per cent. 

3. Suppofe 1760 1 . to be paid for a freehold eftate, which 
yields yearly 79I. 4s. what rate of intereft hath the purcha- 
fer for his money ? 

1760 : 79.2 : ; 100 : 4.5 = 4I per cent, anfwer. 

4. Suppofe an eftate of 79 1 . 4 s. per annum be fold at 
22| years purchafe; how much per cent, hath the purchafer 
for his money ? 

22./ x 79.2 = 1760 : 79.2 : : 100 : 4.5 per cent. 

SECT. III. 

Purchafing Freehold Estates in Reversion. 

C A S E I. > 

T H E yearly rent of a freehold eftate being known, to 
find the prefent worth of the reverfion of the faid 
fftate, after the expiration of a certain number of years. 

RULE. 
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RULE. 

Find the full value of the eftate by the fecond cafe of the 
laft fe&ion. Then, by cafe the fecond of compound intereft, 
find what principal or fum will amount to the full value of 
the eftate at the time and rate given. 

Suppofe the reverfion of a freehold eftate 79 1 . 4 s. per 
annum, to commence feven years hence, is to be fold ; 
what is it worth in ready money, allowing the purchafer 
4! per cent, for his money ? 

Firft as 4.5 : 100 : : 79.2 t; 1 760. 

By the firft table, againft feven years, the amount of 1 1 . 
is found 1,3608618. 

••• 1.3608618 : 1 : : 1760 : 1293.2981147. 

Anfwer, 1293I. 5 s. iijd. nearly. 

CASE II. 

The fum given for the reverfion of a freehold eftate, to 
commence after a certain number of years, being known, to 
find the yearly income, allowing the purchafer fo much per 
Itent. for his money. 

RULE. 

Find the amount of the purchafe money to the time when 
the reverfion is to commence, by the firft cafe of compound 
intereft, then find the yearly income which that amount will 
purchafe, 

Suppofe the reverfion of a freehold eftate to commence 
feven years hence, is fold for 1293I. 5s. n|d. allowing the 
purchafer 4.) per cent, compound intereft for his money i 
what ought the ) early rent to be i 

The amount of il. for feven years, at \\ per cent, is 
1.3608618- 

Theh 1293.2981147 X 1.3608618=; 1760I. amount. 

And 100 : 4 5 : : 17 60 : 79 - 2 - 

Antwer, 79!, 4 s. per annum. 


SECT. 
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SECT. IV. 

PURCHASING ANNUITIES. 


yV Nnuities, penfions, falaries, &c. as rents, profits, and 
/^payments, made yearly or half yearly, &c. and they are 
laid to be in.areas when they are due and unpaid for any num- 
ber of payments. 

In order to folve queftions in annuities, I have inferted. 
four tables more of compound intereft, the conftru&iott 
whereof follow. 

Confiruftion of the firji Table ^Annuities. 

This table (hews the prejent worth or value of 1 1 . payable 
a J any period, from one to forty years inclufive, and is con- 
ftrudted, by dividing 1 1. by its amount found in the fe- 
cond table of compound intereft for the time and rate 
affigned. 

Againft the firft table of compound intereft, the prefent 
Worth of i 1 . for three years, at 3 per cent, is 1.092727. 

1.092727) 1.0000000 ^.9151417, for the prefent worth of 
*1. three years hence, compound intereft, at three per cent*. 

Conjlruftian of the feconi Table. 

This table fhews the amount of 1 1 . per annum, and h. 
conftrufted from the firft table of compound intereft, thus : 

To 1 1. the firft year of this, table, and the firft year of. 
the table for years in compound intereft, and the amount' 
' will be the fecond year in this table ; to which add the 
fecond year in the table of compound intereft, and the 
amount of it will be the third year in this table, &c. 

Thus 1. 000000 

add 1.030000 the amt. of il. for 1 year, at 3 per cent. 

2.030000 the amount 1 1. for 2 years. 

1.060930 amount of the fecond year. 

3.090900 third yea* of the fecond table. 

Conjiruftion 
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ConJtruBion of the third Table. 

The third table fhews the prefent value of 1 1 . per annum, 
and is conftru&ed as follows, viz. the prefent value of the 
firftyear in the firft table, is the fame as the firft year in the 
third table ; the firft and fecond years in the firft table, 
added together, make the fecond year in the third table; 
and the third year in the firft table, added to the fecond year 
in the third table, make the third year in the third. 

Thus, ift year, tables ift and 3d, at 3 per cent* is .9708738 
The 2d year, in table ift. ^ - - - - - .9425959 


Their furo, 2d year in the third table, is - 1.9134697 

Third year, in the firft table, - - * - - - .9151417 


Third year, in the third table, - - - - - - 2.8286114 


Conjlrufiion of the fourth Table. 

This table (hews what annuity 1 1 . will purcbafe &c. 
and is conftru&ed, by finding the prefent worth of 1 1. per 
annum in the third table at the affigned rati and time, 
and dividing unity thereby, and the quotient will be the 
annuity that 1 1. will purchafe at the fame rate for the fame 
time. 

Example. What annuity will 1 1 . purchafe, to continue 
three years, at 3 per cent ? 

In the third table, under 3 per cent; oppofite to three 
years, is 2.8286114. 

2.8286114) 1.00000000 (-3535304, the annuity for three 

years. 


DECIMAt 
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Decimal Tables of Compound Interest. 

TABLE I. 

The prefent worth of one pound for year*. 


VL 

1 

2 

3 

4 

5 

6 


9 

10 

11 

12 

>3 

14 

15 

16 

n 

18 

*9 

20 

21 

22 

23 

24 
15 
26 

27 

28 

29 

30 

31 

32 

33 

34 

15 

3 6 

37 

38 

39 

J40 


3 per Cent. 

3 1 perCcnt 

4 per cent. 

per cent. 

5 pc. cent. 

•9738738 

.9425959 

• 9 I 5 I 4 , 7 

.8884870 

.8626088 

.9661836 

9335*07 

.9019427 

.8714422 

.8419732 

•9615385 

.9245562 

8889964 

.8548042 

.8219271 

.9569378 

•9157299 

.8762966 

•8385613 

.80245II 

.9523809 

.9070295 

8638276 

8227025 

.7835262 

•8374843 

.8130915 

•7894092 

.7664167 

•7440939 

.8135006 

7859910 

.7594116 

73373 '° 

.7089188 

•7903*45 

.7599178 

.7306902 

•7025867 

6755642 

•7678957 

.7348285 

•703*851 

.6729044. 

6439277 

.7462154 

•7:06813 

•6768394 

.6446089 

.6139133 

7224213 

7 01 3799 
6809513 
6611178 
.6418619 

•6849457 

.6617833 

.6394041 

•6177818 

5968906 

6495809 

.6245971 

.6005741 

• 577475 ' 

.5552645 

.6161988 

.5896639 

.5642716 

•5399729 

•51672O4 

5846793 

•5568374 

5303214 

.5050679 

4810171 

.62.31 C69 
.6050164 

•573946 

.5702860 

•5536758 

•5767053 

.c 572038 
5383611 

•5201557 

•5025059 

5339082 

5*33733 

.4936281 

4746424 

4563870 

4944693 

•473*764 

.4528004 

4433018 

4*46429 

.4581115 

•+•362967 

•41552C7 

3957340 

J768895 

•5375493 

.5218925 

.5066917 

49 * 9337 

.4770056 

.5855709 

.4691506 

.4532856 

• 437957 * 

.4231470 

.4388336 

-4219554 

.4057263 

.3901215 

3751168 

.3967874 
. 3791009 

363350* 

3477035 

.3327306 

.3589424 

.3418499 

3 2 557'3 

.3100679 

.2953028 

.4636947 
.4501891 
.4370768 
.4243464 
41 19868 

.4088378 

.3950123 

j-3816543 

I.3687482 

•3562784 

360689 ? 
3468166 

■3334775 

.3206514 

•3083*87 

3184025! 

30+6914 

.2915707 

• 2 79 OI 5 ° 

.2670000 

.2812407 

2.678483 

25,0936 

.2429463 

.2313775 

.3999871 

•3883370 

3770263 

.3660449: 

!- 3553 8 34 ' 

.3442304 

•3325897 

•3213427 

|. 3104761 
.2999765 

.29646O3 

•2850579 

2740942 

.2635521 

• 253+155 

2555024 

2444999 

.2339712 

-238959 

.2142544 

.22O3595 

.2098662 

.1998726 

.1903548 

.l8l2903 

.3450324!. 2898327 
• 3349829'. 2800316 
T325?.262|. 2705619 

• 3 i 57534 26i 4 ,2 5 

.30655681.2525725 

.2436687 

.2342969 

1.2252854 

.2l66206 

.2082890 

2050282 
.1961992 
1877504 
.1796655 
. 1719287] 

.1726574 

.*644356 

.1566054 

.1491479 

1.1420457 
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Decimal Tables of Compound Interset# 

TABLE IL 

The amount of one pound per annum* or annuities for years* 


2.0400000 

3.1216000 

4.2464640 

5.4163226 


2.0350000 

3.1062250 

4.2149429 

5.3624659 


6.55 

7-77 


11 12.8077957 13. 1419919 13.4863514 

12 I4.I92O296 I4.60I9616 I5.O258055 

13 I5.61779O4 16.II30303 16.6268377 

14 I7.0863242 I7.6769864 18.2919II2 
15* 18.5989139 I9.2956809 2O.O235876 



4 per cent. 


I .OOOOOOOI I . OOOOOOO 



6764857 30. 
5367803 32. 
4528837 34 
4264702 36. 
4592643 38. 

553042241. 
7 0 9633 S 43 ' 
9309225 4 6 ' 
2188502 48. 
5754*57 5 *- 


0026782 54. 
5027585 57. 
0778413 60. 
730176563. 
4620818 6 6. 


2694707 

3289022 

.4604137 

6665282 

9498567 

3131017 

7590602 

2906273 

9 io 7993 

622-773 


4294710 

3345025 

3412101 

453*524 

6740127 


| .OOOOOOO 

2.0450000 
3.1370250 
4.278191 1 
5.4707097 


6.7168917 
8.0191581 
9.3800136 
10.8021 142 
12.2882094 




31.9692017 

34.2479698 

36.6178886 

39.0826041 

41.6459083 

44.3117446 

47.0842144 

49.9675830 

52.9662863 

56.0849377 


59.3283352 

62.7014687 

66.2095274 

69.8579085 

73.6522248 


22.7193367 

24.7417069 

26.8550837 

29.0635625 

31.3714228 


33.7831368 

36*3033779 

38.9370299 

41.6891963 

44.5652101 


47.5706446 

50.7113236 

53*9933332 

57.4230332 

61.0070697 


6.8019128 
8.1420084 
9.5491089 
1 1.0265643 
12.5778925 


14.2067871 

15.9171265 

17.7129828 

19.598632© 

21.5785636 


23 - 05749 * 8 

25.8403664 

28.1323847 

30.5390039 

33.0659541 


35.7192518 
38.5052144 
41.430475 1 
44.5019989 
47.7270988 


51.1134538 
54.6691265 
58.4025828 
62.32271 19 
66.4388475 
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t) e c i m A i. Tables j/Compoo Nb ItirfeRtST. 
TABLE III. 


The prefent worth of one pound per annum, or annuity for years. 


IL 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

*3 

'4 

‘5 

16 

*7 

18 

*9 

20 

3 per Cent. 

3i Cent 

4 per Cent. 

4 l per c enr. 

* perCcn- 

0.9708738 

1.9134697 

2.8286] 14 

3.7170984 

4.5797072 

O 9661836 
I.89Q6943 
2 8016370 
3.6730792 
4 5150524 

0.9615385 
I 8860947 
27750910 
3 6298952 

4 * 4 S I 822 ^ 

0.9509378 

1.8726678 

2.7489644 

3- 5^75*57 

4 - 3 a 99767 

0.9523809 
* 8594104 
*•7232480 

3 - 5459505 

4- 3294767 

5.4171914 
6.2302829 
7.OI96922 
7.7861089 
8.530202 8 

5.328553c: 

6.1145439 

68739555 

7.6076^65 
8 316605^ 

5.2421369 

6.0020547 

6 - 73 2 744 ^ 

7 - 43533*4 
8.1 1089^5 

5 -' 57 ^ 7 2 5 

5 8927009 

6 59 s;S8b 1 

7 2687905 
7.9127182 

5-0756921 

5 - 7 8 63734 
6 4632128 
7-1078217 
7 - 72 I 7349 

9.2526241 

9.9540040 

10.6349553 

11.2960731 

1 *- 937935 ' 

9.0015510 

9 6633343 

10.3027385 

10.9205203 

11.5174109 

8 7604763 
9 - 3 * 5°733 
9 - 9 8 5 6 473 
10.563122? 
I I. I l8^86S 

8.5289X69 
9 1185808 
9 6828524 
10.2228253 
' 0-7395457 

8.30641^2] 
8 8632516 

9 * 393573 ° 

9.8986409 

ro.3796580 

12.5611020 

13.1661185 

'3 7535 , 3 * 
14.3237991 
14 8774748 

12.0941 ib8 
12.65132:6 
13.1890817 

*3 7 0 98374 
142124033 

I 1 652294C) 
12- 1656680 
12 6592961 
* 3 - * 3393^5 
* 3 - 5903*53 

1 1. 2340151 
n. 7071914 
12.1599918 

12 593 2 93 f - 

*3007936 5 

i° 8377695 

1 1.2740622 
r 1.6895869 
12.0853208 
12.4622103 

2 1 

22 

2 3 

2 4 
£5 
26 
2*’ 

28 

2 9 
3 £ 

3 * 

3 2 

33 

34 
3 J 

3 6 

37 

38 

39 < 

kd 

15 . 41 S 024 I 

15.9369166 
I6.4436084 
! 1 6 . 9355+2 I 
* 7 - 4 * 3*477 

14.6979742 

I 5.167I248 

I5.6204I05 

I6.O583676 
* 6.48 1 5 f 46j 

I4.O29I589 
I 445 UI 42 
14.8568405 
15 2469619 
15 6220787] 

134047230 
* 3 - 7 8 44*48 
* 4-*477749 
* 4 - 49547 8 4 
1 4*8282089 

12.8211527 

13.1630026 

*3.4885739 

13.7986418 

14.0939445 

17.8768424 
18.3270315 
I8.764IO82 
I9.I884546 
jg. 6004413 

16.8903523 

17.2853645 

17.6670188 

18.0357670 

18.3020454 

15.982767b 

16.3295844 

16.6630618! 

16.9837132 

17.2920318 

15.1466115 
*5 45*3028 

15 - 74*8735 

i6.02i888<: 

16.2888885 

*4-375*853 

*4-643033^ 

14.8981272 
15.14*0735 
:*5 37245 *o 

io. 0004285 
20.3887655 
20.7657918 
**•13*8367: 
21 4^72200 

*8.7362758 
19.0688656 
19.3902082 
19.7006842 
20.0c 066 12 

I 7 . 588492 I 

17.873550c 
18.1476441 
l 8 . 4 I I I96? 
l8 6646 l l6 

16-5443909 
16.788800c. 
1702286:1 
17 246758c 
17 46101 2.* 

15.5928104 

I 5.8026766 

, *6- 0025491 

’6.1929029 

1 * 6.374 

21 8322.525 
22.1072354 
22.4924616 
22.8c 82151 
23. T 147719 

zO. 2004 028 

20.5705254 
20.254108:4 
21.JO24999 
21. ^<50723 

18 9082803 
19.14:5:71 
19.367862-; 

: 9 - 5 ” 44 - 3 : 
|Q "^2772- 

1 1 7 60 bO 4 Ct 
I* 7 862239k 
ii o.c+309'.; 
*8 

: 8.40 r 5 : v 4 

IO.54685 I ( 
lO.J J I2X7; 
16.; 6 jHcf ' 2 ( 

7 0! 7C 4 C6 
". f c r *C'86 
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ables of Compound 

TABLE IV. 


Interests 


The annuitvwhich one pound will purchafe for any number of years. 


r i 

1 

2 

3 

4 

5 

^ rcr Cent, j per * ent | 4 per Ccnr | 

4A pert m. 

5 per t en.. 

1.0300000 

.5226108 

•3535304 

.2690271 

.21835+6 

I. O35OOOC 
.5264OO5 

•3569342 

.27225II 

.2214814 



1.0500000 

•5378049 

.3672086 

.2820118 

.2309748 

6 

J 

'9 

IC 

ir 

12 

’3 

14 

15 

.1845975 

.1605064 

.1424564 

•1284339 

.1 172305 

,1876682 

.1635445 

.145+767 

.1314460 

.11202414 

.I9O76J9 

.166609b 

.1485279 

•* 34493 ° 

.1232909 

.*938784 

.1697015 

.1516097 

•1375745 

.1263788 

.1970175 

.1728198 

.1547218 

.1406901 

.1295046 

.1080775 

.IOO462I 

.CQ 10295 

.0885263 

.0837666 

.IIIO92O 

.IC3484O 

.0970616 

. 09 * 57^7 

.086825I 

.1141490 

• i o6 5 522 
• i'coi 437 
.0946690 
,0899411 

.1172482 
; IO96662 
.IO32754 
.0978203 
.O93II38 

.1203889 

•II28254 

.IO64558 

.IOIC240 

.0963423 

16 

'9 

20 

21 

22 

23 

24 

25 

.0796109 

.0759525 

.0727087 

.0698139 

.0672157 

.C826848 
.O79C431 
.C758168 
.C729403 
.O7C361 I 

.0858200 

.0821985 

•0789933 

.0761386 

.0735818 

.0890154 

.0854176 

.0822369 

•°'794073 

.O76876I 

.0922699 

.0886991 

.0855462 

.0827450 

.0802426 

.0648718 

.0627474 

.0608139 

.0590474 

.0574279 

.0680366 

.065932+ 

.0640188 

.0622728 

.0606740 

.0712801 

.0691988 

.0673091 

.0655868 

.©640120 

.0746006 
C725457 
.0706825 
.O68987O 
; .0674390 

.0779961 

.0759705 

.0741368 

.0724709 

.0709525 

26 

*7 

28 

29 

3 ° 

•0559383 

.0545642 

.0532932 

.0521147 

.0510193 

.0592054 

•0578524 

.0566027 

•0554454 

•0543713 

.0625674 
.0612385 
.0600 t 30 
.0588799 
.0578301 

j .0660214 

• -064719s 
.063520® 
.0624146 
0613915 

.0695643 

.0682919 

.0671225 

.0660455 

.0650514 

'31 

32 

33 

34 

35 

•O499989 

•O49O466 

.O481561 

►0473220 

•04653*3 

•0533724 

.0524415 

.0515724 

• -0507597 
•0499984 

.0568554 

.0559486 

.0551036 

.0543148 

•0535773 

.0604435. 

.0595632 

.0587445 

.0579819 

•° 57 * 7°5 

.0641321 

.0632804 

.0624900 

.0617554 

.C610717 

36 

37 
33 
39 

[40 

.0458038 

.0451116 

.0444593 

.0438439 

.C432624 

•0492842 

.0+86133 

.047^821 

.0+73878 

.0468273 

.0528869 

.0522396 

.0516319 

.0510608 

.050523s 

.0566058 
; .0559840 
.0554017 

•0548557 

.05+2431 

•0604345 

•0558398. 

.0592842 

►O587646 

.O582782 
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Compound Interest. 


s4i 


Cfiap. VI. 

CASE I. 

Principal, rate, and time being given* to find the an- 
nuity. 

RULE. 

Multiply the annuity which il. will purchafe, at tht 
rate and for the time given (found in the fourth table) and 
the quotient will be the anfwer. 

1. A gentleman hath 1760I. which he would fell for an 
annuity, to continue 21 years, at 5 percent, compound in- 
tereft j I demand what will be his income per annum i 

1760I. x -0779961 = 137 2731364 
Anfwer, j 37 K 5s. 5^d. 

2. A fine for the leafe of a tenement is fettled at 153 U 
under a referved rent of 16 1. a year : now the tenant cannot 
conveniently pay more than 50 1. but for twelve years to 
come of the term is willing rather to pay an adequate rent, 
computing 5 per cent* compound intereft $ what ought that 
rent to be ? 

Firft, 153 -^ 5 °= io 3 * 

Then, by the fourth table, 1 1. will purchafe for 12 years, 
at 5 per cent, an annuity of .1128254 per annum. 

Then 103 x .1128254= 11.6210162= ill. 12 s. 5d. 
advance rent. 

16 1 . +11I. 12 s. 5 d. = 27I. 12 s. 5d. Q.E, F. 

3. A fon, previous to his marriage, is minded to have 
50 1. a-year, freehold eftate, fettled on his family ; and to 
have immediate pofteffion of it, Offers his father in lieu, an 
annuity for his life, valued at twelve years purchafe, dif- 
countirig 4 per cent, thereon ; whereas he is content the 
eftate fhould be valued at a difcount of 3 per cent, which is 
33 t y cars P urc hafe; pray what had the father for his life ? 

Firft, 33.3 X 50 = 1666 0 = 1666 1 . 13 s. 4d. value of 
the annuity. 

Then il. by the fourth table, for 12 years, at 4 per cent, 
will purchafe .1065522 per annum. 

1666. J?x .1065522= 177.58639 = 1771. Iis. 8|d. 

N n 2 CASE 
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Compound Interest; Book ITf~ 


CASE II. 

Principal, annuity, and rate given, to find the time. 


RULE. 

Divide the annuity by the principal, and the quotient 
trill be the annuity which i f. wi 41 purchafe at the given* 
rate, which will be found' in the fifth Sable undeF that rate* 
and even with the time required. 


4. If an annuity of 137 1 . 5s £d. ispurchafed for 1760 1 . 
at 5 per cent, compound intereft, what time ought it to con- 
tinue ? , , 

1760) t37- 2 73*3 6 0-°7799 6 ? »• 
whieh under 5 per cent, in the 4th 1 table, is opponte to at 

yearS ‘ CASE III. 


Principal, annuity, and" time given, to find the rate. 
RULE. 

Divide the annuity by the principal - , and, the quotient 
Will be the annuity which il. will purchafe for the given 
time, which will Hand even with the time, and under the 
rate required-. 


c. If (am annuity of 80 1 . 4*. 10 Jdv to continue 20 years. 
Be purchafed for 1000 1 . what rate of intereft hath the pur- 
chafer for his money ? 


1000) 80 2425 (.0802425, under 5" per cent, which- is the 

anfwer ’ C A S E IV. 

Annuity, rate, and time given, to find the amount. 


RULE. 

Find the amount of 1 1. per annum, at the rate for the 
time given, by the fitft table; by which multiply the annur- 
t y, and the produft will be the amount required. 

6. A minor of 14 had an annuity left him of 70 1 . a-year* 
the proceed of which, by will, was to be put out, both prin- 
cinal and intereft, yearly, as it fell due, at 5 per cent, till 
r be 
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Chap. Til. Compound Interest. 549 

lie fliould attain to 21 years of age j the utmoft improvement 
hieing made of this part of his fortune, what had he then to 4 
receive ? 

The amount of * 1 . annuity, at 5 per cent, forborn fevpn 
years, bythefecond table, is 8.1420084. 

Then 8. 1420084 X 70 = 569 940588. 

Anfwer, 569 1 . 18 s. 9|d. 

C A S E V. 

Annuity, rate, and amount, being given, to find tlie 
time. 

R U L £. 

Divide Yhe amount by the annuity, and the quotient will 
lie the amount of 1 1. at the given rate, which will be found 
In the fecond table, under that rate, even with the time re- 
quired. 

7. In what time will an annuity of 70 1 . amount to 569 1 , 
18 s. 9|d. compound intereft,* at 5 per cent. ? # 

70) 569.940588(8.1420084, even with feven years in the 
fecond table, under 5 per cent. 

CASE VI. 

Annuity, time, and amount given, to find theiute. 

RULE 

Divide the amount by the annuity, the quotient will be 
the amount of 1 1. per annum, for the given rate; which 
will be found in the fecond table, below the required rate. 

8. At what rate per cent, per annum will an annuity of 
137 1. 5 s. 5{d. amount to 1760 1. in 21 years. 

137275136) 1760.000000 (12.8211523, in the fecond 
table, below 5 per cent. 

CASE VII. 

Amount, rate, and time being given, to find the annuity. 

RULE. 

Divide the amount given, by the amount of 1 1 . found in 
the fecond table, at the rate and time given, the quotient 
will be the annuity required. 

N n 3 9. What 
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g. What annuity will amount to 569 1 . 18 s. g|d. in 
feven years, at 5 per cent. ? 

8.1420084) 569.940588 (70 1. the annuity required. 
CASE VIII* 

Annuity, time in reverfion, and rate being given, to find 
the prefent worth. 

RULE. 

In the third table find the prefent value of 1 ). per anpum, 
at the given rate, both for the time being, and alfo for that 
and the time in reverfion added together, then fubtraft the 
time in being from the other, and multiply the remainder 
\>y the annuity, the product will anfwer the queftiop. 

jo. What ought a man to give down in ready money, for 
the reverfion of ioool. a year, to continue 20 years on aleafe 
which cannot cgmtnence till five years are at an end, allow- 
ing the purchaser compound intereft at 5 per cent. ? 

The prefent value of 1 1 . per annum, by table 3d, for 25 
years; ' H-0939445 

for five years, 4. 3294767 

9.7644678 X 1000= 9764.4678. 

Anfwer, 9764I; 9$. 4*d. 

1 1. Suppofe I would add five years to a running leaf? of 
J5 years to come, the improved rent being i£ 61 . 7s. 6d. 
per annum ; what ought I to pay down for this favour, dif- 
counting 4 per cent, compound intereft ? 

Firft, 15 + 5 = 20 years, 1 1. is worth - 13*5903253 

Alfo 15 years is worth n.j 183868 


24719385 

Then 186 375 X 2 4719385 =s 460.70753. 

•.* 460 1. 14 s. i|d, the fine required. 

j2. Held of p. college 486 1 . 10 s. a year, on a referved 
rertt of 94 1. money being at 5 per cent, intereft ; what fine 
ought feverally to be paid on a. 7, a 14, and a 21 years leafe ? 
* 

486I. 10 s. — 94 = 3921. 10 s. annuity. 

The prefent worth of 1 1. for the time and rate is 5.7863734. 

Then 
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Then 392.5 x 57863734 = 2271.15057. 

• . • 2271 1. 3 s. its worth for feven years. 

Alfo the prefent worth of il. for 14 years, at 5 per cent, 
is 9.8986409. 

Again, 392.5 X 9.8986409 = 3885.21655. 

• . • 3885I. 4s. 4 d. its worth for 14 years. 

The prefent worth of il. for 21 ys. at 5 perct. is 12.8211527. 
Alfo 392.5. X 12.821x527 =z 5032 30243. 
Anfwer* 5032 1 . 6 s. for 21 years. 


C A S E IX. 

An annuity, feveral times in jeverfion* and rate given, 
to find the prefent value. 

RULE. 

Iii the third table find the prefent value of 1 1. per annum, 
at the given rate, for the feveral given times, which being 
fhverally multiplied by the annuity, -the products .will be .the 
feveral prefent values of that annuity for .the feveral times 
given : then fubtraft the feveral prefent values one from an* 
other, and the feveral remain4ers anfwer the queftion. 


13. A has a term of ieven years in an eftate of jjo 1. per 
annum; Bhath a term of 14 years in the fame eftate ; and 
C hath a further term of 10 years after B in the fame eftate; 
what is the prefent value of their feveral intereftj in the faid 
eftate ? 


Firft, 74-144. 10 = 31. 

The prefent worth of 1 1 . at 5 per ct. for 31 ys, is 15.5928104 
For 21 years - - - - - - * 128211527 

And 7 years - - - - 5 - 7 86 3734 

1. s. d. 


Then 50 X 15.5928 104 = 779.64052 = 779 12 
Alfo 50x12.8211527=641.057635 = 641 1 

And 50 >< 5-7863734 = 289.31867 = 289 6 


1. s. d. 1. s. 
Alfo 641 1 i| — 289 6 
And 779 12 g~ — 6411 


d. 

= 

* 4 . 


1 . 

289 


s. d.-j 
6 4 r I 


9 r 

n 

4 t 


= 351 h i \ 1 

== 13 8 11 7 *J 


He 


B’s 1 
C’sj 


14. Which is moft advantageous, a term of 19 years of 
an eftate of 100 1. per annum, or the reverfion of fuch an 

N n 4 eftate 
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eftate for ever, at the expiration of the faid 19 years, 
computing at the rate of 4 per cent, compound intereft ? 

Firft, 4: too:': top : 2500 1 , yalue of the eftate for ever* 


And by thethird table, the pre- ") 1 . 8. d. 

: fent worth of tool, annuity ? 1313.3938 == 1313 7 iof 

for 19 years, at 4 per cent, is J — —— 

Value of the reverfion is - - 1186.6062=1186 12 If 

The firft 19 yeays better than th? reverfion by £ 126 15 9 


15 For a leafe of certain profits for feven years, A offers 
fo pay 150 1 . gratuity, and 300 1 . per annum'} B offers 400 1 . 
gratuity, and 250 1 . per annum } C bids 650!. gratuity,; and 
200 1. per annum } and E) offers 4800 1. f or *be whole pur- 
chafe, without any yearly rent: query, which js the beft 
offer, an<j what the difference, computing at 4 per cent.? 


By the third table, the prefent worth of 300 1 .! 

per annum, for' feven years, at 4 per fcent. r 1800.61641 
viz. 6.002547 X 300 is 

1. s. d. , 

Then 1800.61641 -f- 150 = 1950 12 4, val. 

Alfo 6.0020547X250+400 == 1900 10 jj, val. 

Again, 6.0020547x200+650=1850 8 2f, val. 

’ ’ ‘ • 1800 


Hence it appears, that A’s offer is better? 

’ byabov ? J I50 


value 

50 

100 


of A’s offer, 
of B’s offer, 
of C’s o fieri 
of D’s offer. 
.B’s 

than 


C f B’s 
] than < C’s 
L < D’s 


###*#**t*f?#*t*tt#tf#** 


SECT. V. 

Tie Valuation Annuities upon Lives. 

inri H E value of an annuity for life, depends not only 
I on the intereft that money bears, but alfo on the pro- 
bability of the continuance of life, as it is evident that there 
muft be a great difference in the value of an annuity for the 
life of a man of 20, and a like annuity for the life of a mart 

P( 6p, ’ ' • 

The 
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I The late Mr. Demoivre and Mr. Simplon have both 

handled this fubjeft in a very fkilful manner ; from the latter 
of which I have extracted the following tables and problems, 
whereby an annuity on any life Or live6 may be valued ac- 
t cording to the probability of the continuation thereof. 

1 

The Ufe of the Table of Lives. 

If it was required the probability that a perfon of 36 
Jives 30 years longer : 

Look in the table againft 36 years, and oppofite thereto 
j js the number 33 r. 

, ’ Alfo againft 66 is the number 93, which {hews, that put 

of 331 perfons living of 36, only 93 arrived at 66. 

. .. -j-jt » s t * ie meafure of the probability required. 

Let it be required to find the value of an annuity of 100 1 . 
for a life of 20, intereft at 4 per cent. 

By the feeond table in the foregoing faff ion, the prefent 
worth of 100 1. difcount 4 per cent, due at the expiration of 
one year, was it fure to be paid, 1596.15385. 

But the probability of the continuance of the faid life • 
one year, by this table, appears to be only |4|. 

' • 9 6> r 53 8 5 X Ui = 94 - 697 * the value of "the firft year’s 

rent. 

In like manner the value of the fecoad year’s rent may 
bfe calculated ; the probability of his living two years is 

j ^ ?= } and 92.45562 » the prefent worth of 100 1. at the 

epd of two years. 

, *•* 92-45562 X j ^=89 65393 » value of the feeond 

year’s rent. 

And by a like way of proceeding, the values of the third 
fourth, fifth, &c. years rents, to the utmoft extent of life* 
piay be determined ; and the fum of all thefe will be the 
Required value of the annuity} which will be found to come 
put J48pl. very near. 

I 

I 

I 
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A Table Jbem'mg the Trobabilitks of Life, £g* c 

Kinm I Aom (Mum of • Aot>s I Num. ofl AgCS fNlim. Oil AfiCS 


» 452 

— 7 

* 455 

— 7 
a 448 

— 7 

3 44i 

7 

4 43+ 

— 8 

5 426 
— 8 

6 418 
— 8 

7 


54 * 

8 

— 9 


S 3 * 
— 8 

9 

5 2 4 
— 7 

10 

5*7 
— 7 

11 

- s ‘l 

^2 

504 
— 6 

*3 

498 

— 6 

*4 

492 
— ^ 6 

>5 

4 S$ 
— 6 

*6 

480 
— 6 

*7 

474 
— 6 

18 

468 
— 6 

*9 

; 

462 

20 


• N. B. Thofe marked 
off yearly. 


20 294 40 

— 10 

21 284 +i 

— 10 

22 274 4 2 

— 10 

23 264 43 

“ 9 

2+ 255 44 

“ 9 

*5 2 4 6 45 

— 9 

26 237 46 

— 9 I 

27 228 47 

— 8 : 

28 220 48 

— 8 

29 212 49 

— 8 

30 204 50 

— 8 

3 * * 9 6 5 i 

• 8 

32 - 188 52 

— 8 

33 *8o 53 

— 8 

34 > 7 * 54 

“ ,7 

35 165 55 

— 7 

36. 158 56 

— 7 

37 * 5 * 57 

— 7 

38 144 58 

— 7 

39 *37 59 

40 130 60 


with the fign*— are 


130 

— 7 

123 

— 6 

-"2 
in 

— 6 

- I 0 2 i ■ 

99 6 5 

— 6 

93 6 6 

87 67 

— 6 
81 68 

— 6 
75 69 

— 6 
6 q 70 

~~4 

~ 5 
59 

— 5 
54 

— 5 
+9 

— 4 
45 

— 4 
4 1 

— 3 
38 . 

— ' 3 
35 

— 3 
3 2 

3 
29 


fuppofed to die 
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Problem I. 

To find the value of an annuity for an aifigned life. 

RULE. 

Look for the given age in Table I. and againft it, under 
the affigned rate of intereft, will ftand the number of yean 
purchaie. 1 

1. Suppofe one of 18 years of age would fell an annuity 
of iool. during his life, what ready money would the 
annuity be worth, allowing a difcount of 4 percent, com- 
pound intereft ? 

Firft, oppofite- to 18 year?, Table I. under 4 per cent, is 
15.2 years purchafe. . • . 100 X 15.2 = icaol. the prefent 
worth. 


2. A widow lady with 200 1 . a year jointure, aged 30 
years, marries a young merchant, who, to enlarge his ca- 
pital, propofes to fell the jointure; what ready money, 
would he receive, difcounting intereft at 5 per cent.? * 

Oppofite to 30, under 5 per cent. Table!. i 8 1 1.6, 

* • * 200 X n.6 = 2320 1. the anfwer required. 


Problem II, 

Jjves° ^ n<1 thC ValUC ° f 30 annuit > r u P on two affigned joint 

CASE I. 

If the lives are equal. 

RULE. 

Againft the given age, Table II, under the given rate 
per cent, will ftand the number of years purchaie. 

3. Let the two given ages be each 1 8, and the intereft e 1 . 
J>er cent, and annuity 50I. J 

Table II. againft 18, under 5 per cent, is lo.c, 

* • ‘ 5° X 5 — 525 J - the anfvver required. 

C A S E II. 

If the given ages be unqual, but neither of them lefs than 
?5» V greater than 50. • 

R U Jt, E. 
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RULE, 

Take half the fun of the two for a mean age, and proceed 
as in Cafe I, 

4. There are two joint lives upon an annuity of 250L 
one of 34, the other of 4$; what is the prefent worth of 
that annuity, compound intereft, at 3 per cent, i 

Firft, : = 4ij half fum of the ages. 

Table JL again ft 41, under 3 per cent, is 8*9 yean 
jstrchafe. 

• . • 250J. x 8.9 = 2225 1. the anfwer. 

CASE III. 

If one or both ages be within the limits, but fo that the 
difference of the values correfponding to ihofe ages be not 
more than £ of the leffer. 

RULE. 

Add of that difference to the faid leffer value, and the 
fum will be the value fought. 

5. Let one age be 15, and the other 29, annuity 150 L 
intereft 3 per cent, the prefent value is required. 

Againft 15, under 3 percent, per Table II. is 13.0 

And againft 29 - - - - it.o 

Difference 2.9 

Alfo 2.9 x .4= 1.16 and n + i«i 6 = 12.16, the yean 
purchafe. 

••• 12.16x150 = 1824. 

A general Rule, be the difference of the values what they wilL 

Multiply the difference of the values by half of the leffer of 
the two values, and divide the product by the greater; then 
to the leffer add the quotient, which will give the true 
anfwer very near. 

6 . Let one age be 1 1 years, and the other 68, annuity 
160I. and intereft at4 per cent the prefent value is requiredr 

Againft 11 years, under 4 per cent, is 12.9 

Alfo againft 68 - - - 4.6 -f. 2 = 2.3 


Difference 8.3 

Then 8 3 X 2.3 =19-09; alfo 19.C9 -7-12.9 = 1.48. 

And 4.6 4- 1.48 = 6.08 years purchafe. 

!•.-* 160x6.08=972! 16 s. the anfwer required. 

Problem 
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Chap. VI. Compound Interest. 

Problem III. 

To find the value of an annuity upon two lives that is t» 
continue as long as either of them is in being. 

CASE I,' 

If the lives be equal. 

RULE. 

Find the given age in Table III. and againft it, under 
die propofed rate of intereft, is the number of years purchafe. 

7. Let the given ages be each 50 years, and the rate of 
intereft 4 per cent, required the value of an annuity of 30I. f 

In Table III. againft 50, under 4 per cent, is 13.3 year* 
purcbafe 

• ,* 30 X 13.3 = 39g» the value required. 

CASE II. 

If both ages be between 35 and 50. 

RULE. 

Take half their fum for a mean age, which proceed with 
as in the laft cafe. 

8. Suppofe one age to be 30 years, and the other 46, rate 

3 percent, and annuity 70I. required the prefent value? 1 

Then 46 + 30 = 76, and ~== 38, half their fum. j 

Anfwering to which, under 3 per cent. Hands 17.7 yean 
jrarchafe. 

• • * £ 70 + 17.7 = 1*39, the anfwer. 

CASE III. i 

If one or both ages be without the limits mentioned j n 1 

the laft cafe, but the difference of the values correfponding ■ 

to thofe ages, as found in Table HI. be no more than *- of 
the leffer. 

RULE. 
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RDL E. 

Take half the fum of thofe values for the value required.’ 

I , ' 

9. If the two propofed ages be 6 and 21 years, the an- 
nuity 25 1. and intereft 4 per cent, its prefent value is re- 
quired ? 

Againft 6 years is - 19.7 

And againft 21 years is 18.8 

2 ) 37*9 (18 9^ years purchafc. 

*.* 25 X 18.95 = 473-75 = 473 *. 15 s. the anfwar, 

CASE IV. 

Let the given ages be what they will. 

RULE. 

Find the value of the two joint Jives, by cafe IV. Proh. 
II. which fub tract from the fum of the values of the two 
Angle lives, and the remainder will be the required value up- 
on the longeft life. 

10. Let the propofed ages be 10 and 66, the rate of inte- 
reft 4 per cent, and the annuity 70 1. required its prefent 
worth ? 

Table II. againft io years, under ? 

4 per cent, is - - - J I 3 -° 

Alfo againft 66 - - - 4.9—2 = 2.45 


8.1 difference. 

Then 8.1 X2.45== 19.845; which -*.'13 — 1.5 ; alfo 
1.5 + 4.9 =6.4. 

Againft the two Angle lives, per Table I. viz. 16.4 4- 
7-3 = 2 3 - 7 - , 

Laftly, 23.7 — 6.4= 17.3 years purchafe. 

• . • 70I. X *7-3 — 1. the anfwer required. 

Probiem IV. 

To find the value of an annuity upon three joint lives. 

C A S E I. 

If all the lives be equal, 

RULE. 
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RULE. 

Find out the given age in Table IV. and againft it, under 
the propofed rate of intereft, will be the number of years 
purchase. 

11. Let each age be 27, the rate of intereft 3 per cent, and 
the annuity 65 1. its value is required ? 

Table IV. againft 27, under 3 per cent, is 8.8 years pur- 
chafe. 

65 X 8.8 = 572 1 . the anfwer required. 

CASE II. 

If all the three ages be between 15 and 55 years, and the 
difference between the greateft and leaf! not more than 
15 years. 

RULE. 

Take 4 of their fum for the mean age, and proceed as 
in Cafe I. 

12. Let the propofed ages be 21, 27, and 33, intereft 
5 per cent and annuity 50K its value is required? 

r , . 21+27 + 3; 

Firft, — — 3 = mean age * 

Alfo'Table IV. againft 27 years, under 5 per cent, is 7.3 
years purchafe. 

7*3X50 = 3651. the anfwer required. 

CASE III. 

If one or more of the propofed ages be without the limits 
mentioned in Cafe II, but the difference of the values, an- 
fwering to the greateft and leaft of them* be not greater 
than half the leaft. 

RULE. 

To the fum of the two greateft values add twice the leaft 
and take * of the fum for the mean value required. 

13. Let the three ages be 7,15, and 33, the annuity 50 1 . 
and intereft 3 per cent, the prefent value is required? 

In 
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la Table IV : againff^ 15 j ftands 5 11,2 
t33 J 1 7 9 

Alfo 11.9 + 11.2 = 23.1 ; and 79 X 2 = 15 8. - 

Then 23.1 +-15.8 = 38.9; and 3 -~= 9.725 years vaf, 
... 50 X 9.72s = 486.259 the value required. 

C A S E IV. 

Let the ages be what they will. 


RULE. 

Multiply the fum of the three correfponding values by 
the fquare of the leaft of them, referving the product; mul- 
tiply the two greater values into each other, and to the 
double of the produa add the fquare of the lefler value; 
divide the referved produa by this fum, and fubtraa the 
quotient from twice the lefler value, the difference will be 
the value fought. 

14. Let three ages be 13, 31!, and 53 years, annuity 60I. 
and intereft 4 per cent. 

C 13 1 f 10.5. 

Againgft thefe in Table IV. -J 3+ >ftand < 7.3. 

V 3 fr 1 5 °* 

Then JO. 5 + 7.3 + 5-0 = 22.8 ; alfo 5 x 5 = 25. 

Which 22,8 X 25 = 570, to be referved. 

Again, 10.5x7 3=76.65; which x 2= 153 3. 

Alfo 153 3 + 25 = 178 3 ) 57 ° (3 2> nearly. 

Then 5X2= 10, double the leaff value. 

Laftly, to — 3.2 = 6.8 years purehafe. 

*.• 60x6.8 = 408!. the value required. 


Probls m V. 

To find the 'value of an annuity upon the longed of three 
lives 

CASE I. 

If the lives be all equal. 


RULE. 

Seek the common age in Table V. and againd it, under 
the common rate of intereft, will be the number of years 
porch aft required. 

15. Let 
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15. Let the three ages be each 45 years, the annuity 
275 1. and theintereft 4 per cent, required its value ? 

In Table V. againft 45, under 4 per cent, ftands 15.9 
years purchafe. 

••• 275 1. x 1^.9 = 43^1. ios. the value required. 
CASE II. 

If none of the ages be lefs than 10, nor greater than 6d 
years, and the difference of the greateft arid leaft of diem 
hot moire than 15 years. 

RULE; 

To twice the Aim of the two leaft add the greateft; and 
take -I of the fum for a mean age. 

' i6.- Let die propofed ajges be 16, 2 $, arid 30 yeafrs, the 
annuity 170L and intereff 4 per cent, the value i« 
quired ? 

Firft, 16 -J- 24 X 2 z= 80 ; alfo 80 -j- 26 =5 1 id. 

Then — 22, m Wrf age, agairift which, Table V. is 
19.4 years fmrchafo. 

-•♦•170 x 194 = 329$ l. the value fought. 

CASE III. 

tf the difference of the greateft and leaft valued found 
hgaSrift the propofed age^, m Table V. be no more than i 
of the leaft. 

RULE, 

, To twice the funi oP the two greateft values add flie lifatt* 
taking £ of the fum for a mean value. 

17. Suppofe the three ages be 28, 35, and 44, the rate 
4 per cent, arid the annuity 60 1. 

By Table V. the value of the three? 28 ? f l8 ’ 3 » 
hges viz. \ 35 c are j I 7 * 3 > . 

. J 44 ^ *16. 

Then 18.3+ 17.3X 2 = 71.2; alfo 71.2 + 16 = 87,* 
And 5) 87.2 (17.44. years purchale. 

*•’ * 7*44 X 60 = 1046.4 = 1046 1 . 8 s. the anfvver« 

; ©0 CA£K 
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CASE IV. 

Let the given ages be what they will. 

RULE 

Find the value anfwering to the greateft of the given 
ages in Table III. and the values correfponding to all the 
three feveral ages in Table V. and let the difference of the 
values, anfwering to the greateft age, be taken and referved; 
let the fquare of the greater of thefe two be divided by the 
produd of the other two remaining values, and multiply the 
Jbuare of the quotient by the referved difference ; then this 
lift product added to the value of the annuity for die two 
youngeft lives, will be the value required. 

- 1 8. Suppofe the given ages 20, 36, and 60, the intereft 
+ p$ r cent, and annuity 75 1. the prefent value is required ? 

By Table III. the value found againft 60 years is 1 1.2. 

f 207 C 197, 

; By Table V. thofeagainft< 36 fare « 17.2, 

f.6o-* 1 12.7; 

Then 12.7— 11.2= 1.5, the referved difference. 

Again, 12.7 X 12-7 ss 161.29 s alfo 19.7 x 17.2 s 
338.84. 

Then 338.84) 161.290 (.5 nearly ; and .5 x .5 = - 25 - 
•And the difference referved 1.5 X .25 =s .375, nearly .4; 

- Alfo 20 ^ — 28, mean age, by Cafe 4. Problem III. 

ibe value of which, by Table- III. is 16*9, or nearly 1 7 

years. , , 

And 17 -f* .4 s= 17.4 years purchafe. 

• . • 17.4 x 7 s = 1305I. value of the annuity required* 


Ta5L8 
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Table I. For the valuation of annuities upon one life. 
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'I' A BtE II. For the valuation of annuitiet upon two joint liver 
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/Table IIL For the valuation of annuities upon the longejl of 

two lives . 
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Table V. For the -valuation of annuities upon the longeft of 
three lives. 
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Compound Jnterest* Book III# 


Problem VI. 

To find the value of the reverfion of one life after another. 

RULE. 

From the value of the life in expe&ation take the value 
of the two joint lives, or frqm the value of the longed of 
two lives take the value of the life in pofleffion ; the re- 
mainder in either cafe will be the value of the reverfion. 


19. Suppofe the life in pofleffion he 68 years, the life in 
expe&ation 11 years, and intereft four per cent, and an- 
nuity 50 L the value of the reverfion required ? 

Againft 1 1 years, under 4 per cent. 12.9, Tabje II. 
Alfo againft 68 years - - - 4 6 -f- 2 = 2.3. 

JDifference 8.3. 


Then 8.3 X 2.3 = 19.9 ; alfo — i. 4 8. 

And 4.6 X 1.48 z = 6.08, value of the two joint lives. 

Alfo by Table I. againft 11 years, is 16.4. 

And 16.4 — 6 08 = 10.3 years purchafe. 

• . • 50 X 10.3=: 515 1 . value of the reverfion. 

But if the youngeft life be in pofleffion. 

By Table I. againft 68 years, at 4 per cent, is 6 9. 

And 6.9 —608 = .8 years purchafe. 

• • ' 5 ° X *8 ;= 40 1 . value, if the youngeft life be in pof- 
feffion* 


Problem VII. 


To find the value of the reverfion of twp lives after one. 

RULE. 

From the value of the three lives fubtrafl: the value of the 
life in pofleffion, the remainder will be the v^lueof the two 
Jives in reverfion. 

20. Let the age of the life in* pofleffion be 50 years, and 
tbofe of the two lives in reverfion 45 and 56 ye-ars, the an- 
nuity 75 1. and intereft at 4 per cent, the prefent value i$ 
, required. ♦ 

’ Firft, 50 + 45 X 2 = 190; alfo jqo -f- 56 = 246. 
Then 5) 246 (49, mean age, againft which, Table V. is 1 5.1. 
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Alfo, by Table I. the value of the life in pollel&on is 10.1: 

Alfo 15.1 — 10.1 5 years purchafe. 

V 75 X 5 = 375 value required. 

Problem VIII. 

To find the value of a reverfioivof one lift; after Jwq. 

RULE, 

From the value of the three lives take the value of the two 
lives in poiTeilion, the remainder, will be the value of the 
life in reverfion. 

21. Suppofe 18 and 2(5 be the ages of the two lives in 
poiTeilion ; and 32 that of the life in expe&ation ; the an- 
nuity 120 1. arid intereft 4 per cent. 

Firft, 18 -J- 26 X 2 = 88 ; alfo 88 -f- 32 = 120. 

Then 5) 120 (24, againft which, under 4 per cent 
Table V. is 19 years. 

Againft j | Table III. under 4 per ct. 

2) 3 6 (18 years. 

And 19— 18= 1 year’s purchafe, or 120 1 . the anfwer. 

What is above obferved, hath regard to fuch annuities as 
are paid yearly ; but if the payments are made half yearly. 
Which is moft commonly the cafe, the above-mentioned 
Mr. Simpfon judicioufly obferves, that the value at which 
the annuity is eftimated ought to be increafed \ of a year’s 
purchafe ; and if quarterly, of a year’s purchafe; as the 
life, upon whofe failing the annuity ceafes, has nearly the 
fame chance to drop in the fec.ond, third, or fourth quarter, 
as in that foregoing ; in which cafe the purchafer hath a 
chance to receive .1, A, or A of a year’s rent more than the 
annuity, when the annuity is paid yearly; and entirely lofes 
the laft payments, if the death happens but one day before 
the annuity becomes due. 


CHAP. 


\ 
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CHAPTER VII. 

A COLLECTION «/ (QUESTIONS. 

**'•*•••***•***•*••#••••• 

S $ C T. I. 

SUPERFICIAL MEASURE. 

S URFACES, fuch as land, flooring, painting, tyling, 
paving, plaiftering, &c. if it be a four-fided figure, 
whofe oppofite lides are equal, by multiplying the length 
into the perpendicular height, gives the fuperficial content, 
and either of the dimenfions being given, the other may be 
found by divifion, 

I. The biggeft of the Egyptian pyramids, near Grand 
Cairo, being fquare, and meafuring, according to Mr. 
Greaves’s account, 693 feet Englifh on a jide; how many 
acres then of ground doth it ftand on ? 

Firft, 693 X 693 =; 480249 fquare feet. 

An acre == a fe;t 43560) 480249 (11 acres. 

A perch — □ feet 272.25) 1089 (4 perches. 

2. What difference is there between a floor 28 feet long 
by 20 broad, and two others that meafure 14 feet a piece 
by 10; and what do all thefe come to at 45 s. per fquare, 
viz. iofeetbyio? 

Fir ft, 28x202=2560; alfoi4 Xlox 2 = 280. 

Then 560 — 280 = 280, difference. 

Alfo 560 -f- 280 = 840 ; and 45 s. = 2 25 1 . 

10 x 10= 100) 840 (8.4 fqaares. 

•.* 8.4X2.25 = 18.9=181. 18 s. amount. 

3. A rectangular four-fided room meafurcs 129 feet 6 
incises about, and is to be wainfeoted, at 3s. 6d. per yard 
fquare: after the due allowance for girt of cornice and 
members, it is 16 feet 3 inches high ; the door is 7 feet by 
3 feet 9, the window-fhutters, two pair, are 7 feet 3 by 4 
feet 6; the check-boards round them come 15 inches be- 
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low the fliutters, and are 14 inches in breadth ; the lining* 
boards round the door- way are 16 inches broad; the door 
and window - Ibutters, being wrought on both fides, are 
reckoned as work and half, and paid for accordingly ; the 
chimney 3 feet 9 by 3 feet, not being inclofed, is to be de- 
ducted from the fuperficial content of the room; and the 
eftimate of the charge is required ? 

F. I. F. I. F. I. P. 

Fir ft, 129 6 x 16 3 - = 2104 4 6, room. 

. 7 - x 3 9 c, 

■ ■ — - — 13 I 6, door. 

73X46- =32 76, fliutters. 

8 6 + 46x2 = 26 xi2X2=6o 8-, cheek-boards. 

14 + 3 9 = *7 9 * 1 4 = 23 8 door-linings. 

2234 5 6 

3 9 X 3» to be deducted = u 3 -, chinjney. 
Square feet 2223 2 6 


9) 2223 (247 fquare yards. 
■is t | 2 47 


30 17 6 

12 7 — 


£ 43 4 6 > coft » 


4. When a roof is of a true pitch, the rafters are | of the 
breadth of the building ; now fuppoiing the eave-boards to 
projeCt 10 inches on a fide, what will the new ripping an 
out-houfe coft, that meafures 32 feet 9 inches long, by 22 
feet o inches broad upon the flat, at 15s. per fquare i 

F. I. F. I. P* 

'Breadth 22 9 - - - 1 of which is 17 - 9 

F. I P. I. F. I. P. F. I. P, 

Alfo 17 - 9 + 10= 17 10 9, which x 2 = 35 96 

35 9 6 X 32 9 =s U72.feet 2 in. 1 6 
100) 1172 (11.72 fquares, and 15s. =.751. 

• .• 11.72 x -75 = 8.79 = 81. ijs.gid. theanfwer. 

5- * 
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5. If piy court-yard be 47 feet 7 inches fquare, and I have 
laid a foo£-way of Purbeck-ftone, four feet wide, along one 
£(.de of it ; what will paving the rejft with flints come to, at £d. 
jper yard fquare ? 

Firft, 47 f. 7 in — 4. f. = 43 f. 7 in. breadth, 

; 'Then 47 7 X 43 7 r= ?°73 io T. ’ 

And 9) 2O73 (230 yards' 3 f. 10 inches. 


6d. 


t 5 |23° 

h: s 


d. 

7 b 


[2 £ d. value of the 3 feet jp inches* 
the aiifwer rexjuired. 


* 6. A fquare deling contains 114 yards 6 feet 9/ plaiftex> 
ing, and the room 28 feet bro^d ; what was the length of 
it 1 

„ Firft* 1 14 yards 6 feet = 1032 fquare feet. 

Then 28) 1032 (36® feet the anfwer. 

7. An eml plank is 14 feet 3 inches long, and I would 
have juft a yard fquare flit off ; at what dxftance from the 
edge muft the line be ftruck ? 

Firft, 14 feet 3 inches = 171 inches; alfo 36 x 36 = 
*296 inches in a fquare yard. ••• 171) 1296 ,(744 inches, 
the anfwer. (99) 

8. Having a re#anguJar marble flab, ^8 inches by 27, I 
would have a foot fquare cutoff, paralleUo the fhorter edge j 
I would then have the Jilce quantity divided from the remain- 
der, parallel to the longer fide; and this alternately repeated, 
till there fhould not be the quantity of a foot left : what will 
the dimenfions of the remnant be ; ? 

Firft, 12 X 12 = 144 ; alfo — 5^, breadth of the 
firft out. 

Then 58 — r 5 3 = 52.^, the remaining length. 

Alfo = 2.734, breadth of the fecond cut. 

Then 27 — 2.734= 24.266, the remaining breadth.* 

= S'934j breadth of the third cut. 

- 52 j* 
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52.^—5.934 = 46732- 



— 3.0814, breadth of the fourth cut. 


46.732 

24.266 3.08l4=r 2I.l846. 


■n I4 “l- . = 6.7074, breadth of the fifth fe&ion* 
21.1846 

46.732 — 6.7974 = 39-9346- 


... 2.60 eo, breadth of the fixth ic&ion# 

39-9.H& „ 

21.1846 — 3.6059 = 17.5787. 


. . Hi-. = 8, 1017, breadth of the feventh fe’&ion, 

J 7*57® 7 

39.9346 — 8. 1917 = 3 i* 7429 * 

. Ill — — 4.5364, breadth of the eighth fe£tion. 

31.74^9 

17.5787 — 4.5364= *3.0423. 

■ 111— = 11.0411, breadth of the ninth fe&ion. 

13.0423 

Then 31.7429 — if. 0411 = 20.7018, remaining length 
at laft. 


Alfo — iii— — 6.qc6, breadth of the tenth fe&iori. 

20 7018 7 

% • 13.0423 — 6,956 = 6.0863, breadth remaining at the 
Faff. E. F. 


9. Being about to plant 10584 trees equally diftanf, the 
length of the grove muft be fix times the breadth •> how many 
of the fhorter rows will there be ? 

6) 10584(1764; ^60^/1764 = 42 long rows. 

*.• 42 x 6 = 242 fhort rows, 42 in a row. 

10. A common joift is 7 inches deep, and 2f thick ; but 
t want a fcantling juft as big again, that (hall be 3 inthes 
thick : what will the other dimenfion be ? 

Firft, 7 X 2.5 = 17.5' inches, area of an end* 

Alfo 175x2= 33v double area. 

••• 3) 35 ( 1 It inches. Q. E. F. 

1 1. I have a fquare girder, 19 inches by li, but oho of a 
Quarter of the timber in it, provided it be 9 inches deep, 
trill ferve ; how broad will it be ? 

Firft, 19 X i 1 = 209, area of ah end- 

Then 4) 269 (52b area of an end of the piece vtartted* 

• 9) 52*25 (5.80^. Q> E, F, 

12. I 
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12. I have a wooden trough, that, at 6d. per yard, coft 
me 3s. 2d. painting within $ the length of it is 102 inches, 
the depth 21 inches ; what is its breadth ? 

Firft, 36 X36 = 1296, fquare inches in a yard. 

Alfo 3s. 2d. £= 38d. 
d. in. d. 

As 6 : 1296 : : 38 : 8208, area of the whole trough* 
Then 102 x 20x2 = 4284, area of the two Tides. 


. 3924, area of the bottom and ends* 
Then 402 + 42 = 144) 3924 (27 \ inches. Q. E. F. 

13. My plumber has put 28 lb. per foot fquare into a 
ciftern, 74 inches and twice the thicknefs of the lead long, 
26 inches broad, and 40 deep ; he has put three flays within 
acrofs it, 16 inches deep, of the fame ftrength, and reckons 
22s. per cwt. for work and materials: 1 being a mafon, have 
paved him a work-lhop 22 feet 10 inches broad, with Puf- 
beck-flone, at 7d. per foot, and upon the balance I find there 
is 3s. 6d. due to him; what was the length of his work-lhop. 

Firfi, 26 + 40+40= 106, breadth of the bottom apd 
fides. 

Alfo 106 x 74 = 7844, area of the bottom and fides* 
Then 40 x 26 X 2 = 2080, area of both ends. v 
And 26 x 16 x 3 = 1248, area of the flays. 


1 1 172, whole area in inches* 


144) 11 172 (77.583 fquare feet. 
4) 77-5^ (i9*395 8 ^ c wt. 
tV) !• 9395 8 33 
19-39583 


£ 2 i- 3354 1 0 = 21 •• 6 s. 8fd. value of the ciftern. 

3s. 6d. = .175 ; afo yd. =.0291^1. 

JO29I0 \ 21.16021/? (725.5 fquare feet in his fhop. 

291 J 2.116041 


.02625) 19.044375 22 ft. 10 in. = 22.83. 

22-83^725.5 (31.776 = 31 feet 9I inches, theanfwsr. - 
2.2 6) 72.5 

20.55) 65^.00 

14. The 
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14. The area of a rectangular powdering-trough. of a man 
of war meafures 27 fquare feet, 112 inches, the depth is 20 
inches, the breadth 16; the length is fought? 

Firft, 27 feet 112 inches ==: 4000 fquare inches. 

Then 20 X 16 X 2 tn 640, area of both ends. 


3360, bottom, and bothfides. 


V lo -f- 20 16 =2 56) 3360 (60 inches, the anfwer. 

15. In 110 acres of ftatute-meafure, in which the , pole 
is 1 of feet long, how many Chefhire acres, where the cuftom- 
ary pole is 6 yards long ; and how many Yorklaire, where 
the pole in ufe is 7 yards in length ? 

fq. yds. 

Firft, 5.5 x 5.5 = 30.25 1 f Statute J 9 

Alfo 6 X 6 =36 r =: I perch s Cheihire > 5 , 

And 7 x 7 = 49 ' t Yorkfhire-J % 

••• Reciprocally, a. r. p. 

As 20.2c • 1 10 • : 9 *- 43 0 t = 92 * 28, Cheihire 1 3 

as 30.25 .110.. J 49 . 67 9o8 _ 6? 3 2S> Yorkih. J S 

16. I would fet 3584 plants in rows, each four feet afun- 
der, and the plants 7 feet apart, in a re&angular plot of 
ground $ what land will this take up? 

Firft, 7x4 = 28, fquare feet (area) between the plants. 

Then 3584 X 28 = 100352 fquare feet. 

In an acre are 43560 fquare feet. 

v 43560) 100352 (2 acres, 1 rod, 8£ perches, the anfwer. 

10890) 13232 
272.25) 2342 


.164 


A triangle, or three-fided figure ('being the half of a four- . 
fided one of the fame height and equal bafe) if you multi- 
ply the bafe, or longeft fide, by the Qiorteft height, you 
have double the content. 

17. A triangular field, 738 links in the bafe, and 583 in 
the perpendicular, brings in 12I. a year, what is it fet at an 
acre ? 

738 

Firft, -jeX .583 =; 215127 = 2 acres, 24 perches.- 

Alfo 2.15127 : 12 : 5 1.00000 : 5*5781 5= 5I. 11s. 6J<J. 
the anfwer. 

j ) iS. A 
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18. A piece of garden-box lies in form of a regular pen- 
tagon, or figure of five equal fides, each 48 feet ; and froni 
the center of the figure to the middle of one of thefe it mea- 
fures 41.57 feet nearly : the area of the figure will be the 
content of thefe five triangles ; pray what is that ? 

a.8 

Firft, ^-X 41 *57 = $97*68* area of one of the triangles. 

Alfo 997.68 X 5 = 4988.4 fquare feet, area of the pen- 
tagon. 

. to. The end-wall of an houfe i9 24 feet 6 inches in 
breadth, and 40 feet to the roof ; 4 of which is two bricks 
thick, 4 more if brick thick, and the reft one brick thick : 
now the gable rifes 38 courfe of bricks (four of which ufually 
make a foot in depth) and thrs is but finches, or half a brick 
thick ; what Will this piece of work come to at 5 1 . 10 s. per 
ftatute rodj the dimerrfions of which are given } 

4) 38 (9.5, height of the gable. 

Alfo 3) 40 (13.3, height of each floor. 

Again, 24.5 X *3J = # = 435*/> ground-floor/ 

Alfo 326.^, firft ftory. 

Then 326.0 =’217.7, g arret * 

And x 9^5= *16.375 = 38.79 j gable. 

< 1017 feet, flaftutle nieaC 

272.25) 1017.00 (3.7355 rods, ftatute mfeafure. 

3.7355 x 5*5 = 26.54525 =, 20I. 10S. iofd. the anf. 

20* A four-fided figure, whofe fides afe equal, is called & 
trapeze : I have an orchard of that fonta* containing 3! acres, 
Which being divided by a diagonal,' or a line from corner to 
corner, the perpdndrculafr of one of the triangles is 43O 
links, and the other 360 : the length of the faid diagonal** 
or common bafe of thofe triangles, is required ? 

Firft, 430+ 3602a 790; alfo ^ ±: 395* 

And 3^ acres = 375000 links. 

••• 395) 375000 (94944 links^ the ahfwer* 


fhej 
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The areas of circles are found, either by multiplying half 
the circumference by half the diameter, or by multiplying 
the fquare of the diameter by .7854, that being the area of 
the circle whofe diameter is 1. 

And if the diameter be 1, the circumference will be 3.1416 
nearly. 

21. Give the area of a circular bowling green, that is 
16 poles-acrofs the middle, the circumference being 3.1416 
times the diameter of a circle ? 

16 x 3-1416 = 50.2656 poles circumference. 

1 b t;o.z6z6 , r . 

— X- — 201.0625 fquare poles. 

In an acre are 160) 201 ( 1 acre, 41 poles, the anfwer. 

Or 16 X 16 X .7854 = 201.0624, as before. 

22. The furveying wheel is fo contrived, as to turn juft 
twice in the length of a pole, or 16*- feet; what then is its 
diameter ? 

One round, perqueftion, is 8* feet. 

3.1416) 8.2500 (2.626 feet = 2 ft. 7^ in. the anfwer. 

23. I would turf a round plat, meafuring 130 feet about, 
and would know the charge at 4 d. per yard fquare ? 

3.1416) 130.0000(41.38, diameter. 

65 X 20.69 = 1344.85 (quarefeet. 

9) 1 344 85 (149 428 fquare yards. 

•50) 149 428 (2.496^= 2 1. 9s. 9]d. the anfwer. 

In an \ acre are 2420 fquare yards. 

24. I want the length of a line, by which my gardiner 
may ftrike a round orangery, that lhall contain juft half an 
acre of land ? 

Firft, .7854) 2420.0000 (3081.23. 

And */ 3081.23 (55.5, diameter, 
v 2) 55-5( 27.75 = 27I yards, the anfwer, 

25. Agreed for an oaken kerb to a round well, at 8i. per 
foot fquare ; it is exa&ly 42 inches in diameter, within the 
brick- work, and the breadth of the kerb is to be 14! inches ; 
what will it come to i 

Firft, 14.5 + 42+ H-5 = 71? greater diameter. 

P p Then 
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Then 71 x 71 s: 5041 ; alfo 5041 X .7854 = 3959.2014, 

Then 42 X 42 = 1 764 ; alfo .1764 X -7854 = 1 3^5*4456 

Difference of the areas are - - - — — 2 573*7558 

Then 144) 2573 7558 (17 8733, area of the kerb. 

Alio 8d, = 0 (hilling. 

17.8733 X = 11 s. 11 d. nearly, the anfwer. 

26. It is obferved, that the extreme end of the minute- 
hand of a public dial moves juft five inches in the fpace of 
31 minutes; the queftion is, what is the length of that 
index ? 

As 3.25 : 5 : : 60: 92.307. circ jmference. 

Alfo 3.1416: 1 : : 02.307 : 29 38, diameter. 

••• 2 ) 29 38 ( *4 j() inches, the anfwer. 

27. A, B, C join for a grindftone 36 inches over, va- 
lue 20s. towards which A paid 7s. B 8s. and C 5 s. the 
wafie hole, through which the fpind.e parted, was 5 inches 
fquare ; to what diameter ought the ftone to be worn, when 
B and C begin feveraily to work with it i 

Begin your calculations from the center. 

Firft 36 X 36 = 1296, which X .7854 = 1017.8784 
the area of the whole ftone. 

5 x s = 25 + 25 = 50 ; alfo ^50 = 7.071068, the 
diameter of the circle circumfcribing the fpindle-hole 

Then 50 X -7854 = 39-27, area of the circle circum- 
fcribing the fpindle-hole. 

Alfo 1017.8784 — • 39.27 = 978.6084, area to be divided. 

s. f 7 s. : 324.5129= A’sl 

As 20 : 978.6084 : : ■< 8 : 391*4433 = B’s >area. 

15 : 244.6521 = C's 3 

Then 244.6521 + 39.27 = 283.9221. 

.7854 ) 283.9221 (361.5. 

Alfo ^361.5 = 19.03, diameter where C begins to grind. 
And 391.4433 + 283.9221 = 675.3654. 

• 7854 ) 675.3654 (859.9. 

••• 4/859.9 = 29.324 inches diameter, where B begins to 
grind. Qj E. F. 


28.1 
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28. I demand what difference there is in the area of the 
fe&ion of a round tree, 20 inches over, and its infcribed 
and circumfcribed fquares ? 

Firft, 10 X 10 = 100 ; alfo 100 -f- 100 = 200. 

Then t/200 = 14. 142 135, fide of the infcribed (quare, 

Alfo 14.142135 X 14.14213$ = 2 C 0 its area. . 

Again, 20 X 20 = 400, area of the circumfcribed fquare. 

Laflly, 400X .7854=314-16. area of the circular fedion* 

Hence the infcribed fquare is 114.16 ) - » 5 too little. 

And the circumfcribed - ~ 85.84 J t too much, 

29. Having paved a fcmicircular alcove with black and 
white marble, at 2s. 4d. per foot, the mafons bill was juft 
lol. what then was this arch in front, confidering that as 
.7854, the area of the circle, the fquare of whofe diameter 
is 1, fo is the area of any other circle to the fquare of its dia* 
meter ? 

Firft, 2 s. 4d. tr : 1 : : 10 1 . : 85.7143 feet area. 

Then 85 7143 X 2 = 1714286. 

Alfo .7854 ) 17 1.4286 (218.269. 
i/218.269 = 14.7739= 14ft. 9I in. the anfwer. 

30. What proportion is there between the arpent of 
France, which contains ico fquare poles, of 18 feet each, and 
the Englift acre, containing 160 fquare poles, of r6*- feet 
each ; confidering that the length of the French foot is to 
that of the Engliih, as 16 to 15 ? 

Firft. 18 X 18 X 100 = 32400 French feet, the arpent. 

Then 161 X i6~.X 160 =43560 Engliih feet in an acre. 

• Alfo 16 x 16= 256 ; and 15 x 15 = 225. 

Recip. 256 : 32400 : * 225 : 36864 Engliih feet, an ar- 
pent. 

So that the Engliih acre is to the arpent of France, as 605 
to 512, or nearly as 13 to 11 ; or as 1 to .84628, the an- 
fwer, 

31. In turning a one-horfe chair within a ringofa certain 
diameter, it was cbferved, that the outer wheel made two 
turns, while the inner made but one; the wheels were equally 
high, and fuppofing them fixed at the flatutable diftance, or 

P p 2 5 feet 
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5 feet afunder on the axletree ; pray what was the circum- 
ference of the trad defcribed by the outer wheel ; 

3.1416 X 4 = 12.5664, the circumference of the wheel* 
V 12.5664 X s= 62.832 by the greater. 

And 31.416 by the lefler. 

Multiply half the arch by half the diameters 5 alfo find 
the area of a fedorj that is, any part of a circle cut through 
from the center to the circumference. 

32. The area of a fedor (fuppofe one of the divifions of 
a wildernefs) which being ftruck from a center with a line 
30 yards long, makes the fweep, or circular part, 63 feet, 
is required ? 

63 feet = 21 yards is half, being 10.5 yards. 

Then 10.5 X 30 = 315 yards, the anfwer* 

33. If the chord or line drawn through the two ends of 
the curve be 15 inches fhorter than the arch line, I demand 
the fegmentj 

Firft, 15 inches = to .41# yards. 

Then 21 — .41# = 20.583, which -r a = 10.291#. 

30 X 30 = 900. 

The p 10.291# = 105.9184 


4/794.0816=: 28.18, perpendicular. 
Then 10.291# X 28.18 = 290. 0191#, area of the triangle. 
•.•315 — 1290.0191# = 24.98* the anfwer. 

P 1 An ellipfe,or oval, is meafured, by multiplying the produd 
of the long and fhort axes by .7854, as in the circle, and 
this will give the fuperfidal content. 

34. The ellipfe in Grofvenor-fquare meafujres 840 links 
the longeft way, and 6 j 2 acrofs, within the rails ; the walis 
are 14 inches thick ; what ground*!© they ftand upon ? 

Firft, 8.40 x 66 == 554.4 1 
Alfo 6.12 X 66 = 403.92 > feet. 

And 12)28.0 = 2.3 3 

Then 554.4 + 2.3 = 55^-73 l diameters of the greater* 
Alfo 403*92+ 2 ^ = 4^6.253 I 6 

Then 556.73 x 406*253 X .7854 = 177637.66 
And 554+x 403 92 x .7854 = 175877 - 1 7 

Area covered by the wall - - ss 1760.49 fquare ft. 

v 484c 
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• . • 4840 x 9 = 43560) 175877.17 (4 acres, 6 perches* 
its area. Q. E. F. 

The dimenfions of all fimilar figures are in proportion to 
their areas, as the fquares of their refpe&ive lides ; et contra . 

35. If a round pillar, 7 inches over, has 4 feet of ftone 
in it* of what diameter is the column, of equal length, that 
meafures ten times as much ? 

4 X 10 = 40 feet. 

4 feet : 49 : : 40 feet : 490. 

V490 = 22.136 inches. <4 E. F. 

36. A pipe of fix inches bore will be 3 hours in running 
off a certain quantity of water 5 in what time will 4 pipes, 
each 3 inches bore, be in difcharging double the quantity ? 

6x6=3652^03X3x4X2 = 72. 

• • # 3 6 : 3 : : 7 2 : Qi E. F. 

37. A yard of rope 9 inches round weighs, fuppofe 22 lb. 
what will a fathom of that weigh, which meafures a foot 
round? 

9X9 = 815 alfo 12 X 12 X 2 = 288. 

81 : 22 : : 288 : 78J. E. F. 

38. If 20 feet of iron-railing fhall weigh half a ton, when 
the bars are an inch and quarter fquare ; what will 50 feet 
of ditto come to, at 3fd. per pound, the bars being but \ of 
an inch fquare ? 

1.25 x 1*25 x 20 = 31.25. 

1 = .875 X *875 x 50 = 38.28125. 

As 31.25 : 1120 : : 38.28125 : 1372. 

tV r 37 2 

i 1 7 3 

2 17 % 

£ 20 - 2, theanfwer. 

39. A looking-glafs is 16 inches by 9, and contains a foot 
of glafs; what will the content of the plate be, that has 
twice the length, and three times the breadth ? 

2 x 16 = 32 ; and 3 X 9 = 27. 

Then 32 X 27 = 86 fquare inches. 

* . • 144) 864 (6 fquare feet, the anfwer, 

?P3. 40 - A 
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40. A fack that holds three bufiiels of c^rn is 22 * inches* 
broad, when empty $ what would the fack. contain.* that, 
being of the fame length, had twice its circumference, or 
twice its breadth ? 

22.5 x 22:5 = 506.25 ; alfo 45 X 45 == 2025. 

506.25 : 3 bufti. : : 2025 : 12 bufh. Q_ E. F. 

41. My plumber has fet me up a ciftern, and his fbop- 
book being burnt, he has no means of bringing in the 
charge, and I do not chufe to take it down to have it 
weighed ; but by meafure he finds it contains 64 fquare feet 

and that it was 4 of an inch precifely in thicknefs. Lead 
was then wrought at 21 1. per fodder. Let the accomptant* 
from thefe items, make out the poor man’s bill 5 confider- 
ing farther, that 4 oz. T \ is the weight of a cubic inch qf 
lead. 

Firft, 64.3 X 144 = 9259.2 fquare inches. 

Alfo 9259.2 X -375= 3472. 2 folid inches. 

And 3472.2 x 4.3$ r= 15151.4/$ ounces. 

Like wife 15151.4/$ oz. z= 8.455 cwt * 

• . • 19.5 cwt. : 21 1. : : 8.455 : 9- 10528. 

Anfwer, 9 1 . 2 s. i*d, ' 

SECT. II. 

MEASUREMENT of SOLIDS. 

M ULTIPLY the area by the depth, to find the 
folidity of uniform bodies, or fuch as prq equal fron^ 
top to bottom. 

1. What is the difference pf a folid half foot, and half 
a foot folid i 

Firft* 6x6x6=; 216, folid inches in \ foot folid. 

And 2) 1728 (864, folid inches in £ a folid foot. 

• 216) 864 (4 times as much as the firft,. 

. 3. Wh^l 
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2. What is the proportion, in point of fpace, between a 
room 25* feet long, 20 feet 2 inches broad, 14 feet high, 
and two others of juft half the dimenfions ? 

F. L F. I. F. I. 

Firft, 25 6 X 20 2 X 14 = 7199 6 

Alfo 12 9 X 10 1X7x2 — 1799 10 6, which 
is evidently jult of the firft. 

3. Another room is 17 feet 7 inches long within, 13 feet 
10 inches broad, and 9 feet 6 inches high ; it has a chimney 
carried up ftraight in the ai^ie, the plan whereof is juft half 
of 5 feet 6 inches, by 4 feet 2 : the queftion is, how many 
cubic feet of air the fame will contain, allowing the content 
of the fire-place and windows at four folid yards ? 

F. I. F. I. F. I. F. I. 

Firft, 17 7 X 13 10 X 9 6 = 2310 8 n 
Then 5 6 x 2 1X96= 108 10 3 


Rem. 2201 10 8 
And 4 x 27 - • - - = 108 - - 


Anfwer, feet 23C9 io-| inches. 


4. A (hip’s hold is 112 feet 6 inches long, 32 broad, and 
5 feet 6 inches deep ; how many bales of goods, 3 feet 4 
inches long, 2 feet 4 inches broad, and 3 feet deep, may be 
flowed therein, leaving a gang-way the whole length of 4 
feet and * broad ? 


Firft 1 12.5 X 32 X 5-5 = 19800 

Gang-way 112.5x4.5 X 5 5= 2784.375 


Remaining capacity 17015.625 


Alfo 3.3 X 2.j x 3 = »3 t 
A nd 17015 625 = 170154 = 


70 \ 1361257 408 ->,75 


the anfwer. 


p p 4 
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5. I want are&angular ciftern, that, at 16 lb. to the foot 
fquare, {hall weigh juft a fodder of lead ; it muft be 8 feet 
long, and 4! over; how many hogfheads, wine meafure, 
will this contain, taking it at J of an inch from the top i 

A fodder of lead weighs 19! cwt. = 2184 ft). 

16) 2184 (136.5 fquare feet. 

Then 8 X 4- 25 = 34, area of the bottom. 

Alfo 136 5 — 34= 102.5, ^ es anc * en ds. 

8 + 8 -f- 8.5 = 24.5, round. 

24 5) 102:5 (4.183673 feet = 50.204 inches deep. 

8 feet = 96 inches, and 4! feet= 51 inches. 

Alfo 50.204— *75 = 49-454- 

Then 96 X 51 X 4^.454 == 242126.784 cubic inches. 

[282) 242126 (858 gal. = 16 hds. 42 gal. the anfwer. 

6. A log of timber is 18 feet 6 inches long, 28 inches 
broad, and 14 thick, die fquare all through ; now, if 2 folid 
feet and \ be fawed off the end, how long will the piece then 
be ? 

Firft, 18 inches =: 1.5 5 alfo 14 inches =s i.i0. 

1.5 X 1.10 = 1.75) 2.5(1.42857, length of the piece cutoff. 
Then 18 5— 1.42857 = 17*07143 feet, the anfwer. 

7. The folid content of a fquafe ftone is found to be 
126,; feet, its length is 8 feet 6 inches; what is the area of 
one end, and what the depth, if the breadth afiigned be 
38 f inches? 

Length 8.5) 126.25 (14.853 feet = 2138.8234 inches, 
area of an end. 

38*5) 2138 8234 (55.55 inches deep, the anfwer. 

8. The dimenfions of the circular Winchefter bufhel are 
18 ! \ inches over, and 8 inches deep ; how many quarters of 
grain then will the fquare bin hold, that meafures 7 feet 10 
long, 3 feet 10 broad, and 4 feet 2 deep within ? 

Firft, 18.5 X 18.5 X -7854 = 268.80315. 

Then 268.80315 x 8 = 2150.4, cubic inches m a bulhel. 

Alfo 7 ft. 10 in. = 94 in. 3 ft. 10 in = 46 in. and 4 . ft. 
2 in. = 50 inches. 

Then 94 X 46 X 50 = 216200 cubic inches, content of 
the bin. 

2150.4) 216220.0 (loobufh 2 pecks = 12 qr:. 4 bu(h. 

pecks. Qi E. F. 

9. Taking 
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9, Taking the dimenfions of the bufliel, as above, what 
muft the diameter of the circular meafure be, which at 12 
inches deep will hold 9 bufhels of fea-coal ftruck? 

Firft, 2150.4 X 9 = i 9353-6 inches, the content. 

Then 12) 19353.6(1612.8, area of the circle. 

Alfo .7854) 1612.8000 (205347. 

• . • \/ 2 05347 = 45 3 i nc hes. Q. E. F. 

10. A prifm of two equal bafes, and fix equal Tides, that 
meafures 28 inches acrofs the center, from corner to corner ; 
the fuperficial and the folid content is required, taking the 
length at 134 inches ? 

Radius 14 X 14 = 196 $ alfo 7x7= 49. 

Then 19b — 49 = 147. 

Alfo 147 = 12.1243557, perpendicular. 

Then 12.1243557 X7 = 84.8705, area of one triangle. 

Alfo 84.8705 X 6 zzz 509.223, area of the bafe. 

And 14 X 6 X 134 r= 1 1256. 

Other bafe — 509.223 


Area of the prifm 12274.446 inches. 

• .• 1296) 12274 (9 yards, 4 feet, 34 inches, its area, Q. 
E. F. 

Again, 509.223 X 134 = 68235.88 folid inches. 

v 1728) 68235 (39 folid feet, 843 cubic inches. Q. E. F. 

11. I have a rolling-ftone, 44 inches in circumference, 
and am to cut off three cubic feet from one end ; where- 
abouts muft the fefHon be made ? 

Firft, 3 cubic feet= 5184 cubic inches. 

If the circumference be 44, the diameter is 14. 

Then 22 X 7 = 154, area of an end. 

• .* 154) 5184 (33.66 inches, the anfwer. 

T2. I would have a fyringe, an inch and£ in the bore, to 
hold a pint, wine meafure, of any fluid ; what muft the 
length of the pifton fufHcicnt to make an injection with it, 
be ? 

Firft, 1.25 x 1.25 X .7854 = 1.2271875, area of the 
circle. 

In a pint are 28.875 cubic inches. 

1.2271875) 28.8750000 ("23.5294 inches, the anfwer. 

* 3 - I 
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13. I would have a cubic bin made capable of receiving 
juft 13'- quarters of wheat, Winchelter meafure; what will 
b£ the length of one of its fides ? 

In a bufhel are 21 504 cubic inches. 

Then 21504x8* 13.5 = 232243.2 cubic in. 13! qrs. 

... V 2 3 22 4-3- 2 = 6 1 .4678 inches. Q. E. K 

14. A Bath-ftone, 20 inches long, 15 over; and 8 deep, 
weighs 220 lb. how many cubic feet thereof will freight a 
fhip of 290 tons ? 

Firft, 20X 15X8= 2400 cubic inches. 

Alfo 24.00 inches : 22olb. : : 1728 : 158.4. 

Alfo 296 tons = 649600 pounds. 

••• 158.4) 649600.0 (4101 feet, the anfwer. 

15. The common way of meafuring timber being to girt 
a round ftraight tree in the middle, and to take f of the girt 
for the fide of a fquare, equal tp the area of the fe&ion 
there; if this be not confideced in the price appointed, pray 
on which fide lies the advantage i 


A piece of timber a foot long, and 4 feet round, is a foot 
euftomary meafure. 

Alfo if a circle be 4 feet round, 3. 1416) . 4 (1.2732 dia- 
meter. 

And a circular piece of timber I foot in length will con- 
tain 12732 feet. 

... 1.2732 X 50, the feet in a load, is 63 66. 

So that, in a load of timber, there is gained by the buyer 
nearly 13]- feet. 

The circumfcribing cylinder is in proportion to its greateft 
Jnfcribed globe, and cone of the fame bale, and perpendicular 
altitude, as 3, 2, and 1. , 

Therefore the cube of the diameter of any cylinder, of 
equal height and breadth, multiplied by .7854, the area 
of a circle, whofe diameter is 1, will be the foiidity. 

The cube of the diameter of a globe, mulcipled by of 
.7854, viz. .5236, gives its folid content. 

And the faid cube, multiplied by \ of .5236, or .2618, 
gives the Foiidity of any cone, whofe byeadth and height are 

equal.. 

Alfo 
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Alfo t v *cir fuperficial content may be found, by confidet> 
ing the cylinder as a fquare furface, multiplying the height 
by the circumference, and adding a double area for the two 
bafes ; the globe, as a redangle of the diameter and circum- 
ference ; and the cone as a triangle, wnofe bafe is the circuit, 
and perpendicular the Hope height, adding the area of the 
bafe. 

16. The folid content of a globe 20 inches in diameter; 
a cylinder of the fame diameter, 20 inches long ; and a cone 
20 inches diameter at the bafe, and 20 inches high, are fe-, 
-verally required ; and alfo what they will coft painting, at 
£d, a yard ? 

cub. inches. 

r.7854 = 6283.2, cylinder’s f 
20 X 20 X 20 X \ .5236 — 4,100.8, globe’s j folidity. 
v.2618 = 2004.4, 9 one ’s 
Alfo 20 X 31416 =62.832, circumference. 

Then 62.852 x 10 = 628.32, area of the two bafes. 
And 62.832 x 20 = 1256.64. 

Cylinders 1 88 ^ 96, fuperficial content, 
Again, 62.832 X 20 = 1256 64, ditto of the globe. 

1015.24, ditto of the cone. 


4156.84, fum of their areas. 


Alfo io X 20 = 400 
And 10 X xo = 100 

*/500 = 22.31614, (lope height of the 
31.416 X 22 31614= 701.08385 cone, 

6 ^ . 's 2 

Area of the bafe——— = 314*16 


Area of the cone ? as above 1015.24385 

As 1296 : 8d. : : 4156.84 : 25.6 = 2s. ifd. the anfw. 

j'j. Our fatellite, the moon, is a globe in diameter 217a 
miles ; l require how many quarters of wheat (he would conr 
tain, if hollow, 2150W inches being the bufliel ; and 
how mucji yard-wide ftuff would make her a waiftcoat, was 
{he to be cloathed ? 

Fir ft, 2170 X 2170 X 2170 X .5236 = 5350308686.8, 
folid miles in ^heipoojq. 
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Then 1760 X 1760 X 17 60 = 545 i 77 6 °°> ?***• 

inamile. 

Alfo 5350308686.8 X 5451776000 = 2916868449128- 
"7756800, folid yards in tbe moon. 

In a folid yard are 46656 cubic inches. 

29168684491287756800x46656 = 1360894143625521- 

-581260800 folid inches. 

17203.2) 1360894143625521581260800.0 (7910703494- 
-8470144000 quarters of wheat the moon would hold, if 
hollow. Qi El F. 

Again, 2170 X 31+16 = 6817.272, circumference of 
the moon. 

Alfo 6817.272 X 2170= 14793480.25 fquare miles. 

1-60 X 1760 = 3097600 fquare yards in a fquare mile. 

Then 14793480.24X3097600 = 45824284391424 fquare 
yards. E. F. 

18. Suppofing the atmofphere, or body of the air and 
vapours, furrounds the globe of the earth and fea to 60 miles 
above the furface, and the earth is 7970 miles in diameter; 
how many cubic yards of air then hang about and revolve 
along with this planet ? 

Firft, 7970 -f- 120 = 8090, diameter of the earth and 
atmofphere. 

Then 7970 X 7970 X 7970 X .5236 = 265078559622.8, 
folid miles in the globe of the earth. 

Alfo 8090 X 8090 x 8090 X .5236 = 3772331 77544 - 4 * 

miles folid in the earth and atmofphere. 

And 277233177544-4 — 265078559622.8= 12154617- 
.921.6, folid miles in the atmofphere. 

Alfo 12154617921-6 x 545 * 776 00 = 6626425427414- 
• 8761600, folid yards in the atmofphere. Q^E. F. 

19. A gentleman barsaineth with a mafon for a piece of 
marble in the form of a tetraedron, on which he intends 
to have four fun-dials; the fide of each triangle is 2| feet, 
or 30 inches ; I demand its value, at 2d. a folid inch, and 
what it will coft polilhing, at is. 3d. per foot fuperficial i 

Firft, 30 X 30 = 900 ; alfo 15 x 15 X 15 =225. 

Then 900 — 225 — 675 ; alfo 1/675 = 25.98, perpen- 
dicular of each triangle. 


Again, 
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Again, 25.98 X 25.98 = 67+ 9604; alfo 12.99 X 12.99 
t= 168.7401 

Then 674.9604—168.7401 = 506.2203. 

^506.2203 = 22.4993, perpendicular of the tetraedron. 

<20 

Then 25.98 x ^ =389.7, area of a triangle. 

And 389.7 X 4 x= 1558.8 inches = ic.825 fquare feet. 
Then 389.7 X ? — . 5993 _ 2922.65910^ inches. 

1. s. d. 

Anfwer, the marble comes to - - 24 7 ij 

And polifhing to - - - - - — 13 6J 


In a11, £ 25 

To find the folidity of a pyramid, or cone: multiply the 
area of the bafe by of its perpendicular altitude. 

20. A fquare pyramid, whofe fides at the bafe meafure 
30 inches a-piece, and is 21 feet high by the flope in the 
middle of each fide of thebafe, is to be fold at 7 s. per 
folid foot; and if the polifhing the furface of the Tides will 
be 8 d. per foot more, I would know the cofl/of this ftone 
when finifhed 5 

Firft. 21 X21 =: 441 ; alfo 1.25 X 1*25 = r.5625. 

Then 441 — 1.5625 = 439-4375; 

^439.4375= 20.9627, perpendicular height. 

Alfo 2 5 x 2 5 = 6.25, area of the bafe. 

Then 3)2096276(6.9876, nearly. 

And 6.25 X 6.987b = 43.6725 folid feet. 

Then 21 X I.25 =26.25, area of one triangular fide. 

Alfo 26.25 X 4 = 105, area of the fides. 

1 . s. d. 

Anfwer, at 7 s. per folid foot. - - 15 5 8^ 

And polifhing, at 8d. per foot - 3 10 — 


£ 15 8‘ r 


When figures run uniformly taper, but not to a point, 
they are to be confidered as fruftums, or portions of the 
cone or pyramid ; by fuppofing, therefore, what is wanting 
to make the figure entire, and then deducting the part cut 
off, we find the folidity of the part propofed. 

In 
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In order to complete the cone* ufe this analogy $ as half 
the difference of the top and bottom are to the depth, fo is 
half the greater diameter to the altitude of the whole cone. 

Or elfe, to the areas of the top and bottom add the fquare 
roots of the products of thofe areas, and this multiply by 
4 of the height of the fruftum for the foljdity* 


21. A round mafh-vat meafures at the top 72 inches over, 
within, at the bottom 54, the perpendicular depth being 
42 inches, the content in ale-gallons is required ? 


As 9 : 42 : : 36 : 168. 

72 X 72 X .7854= 4071.5136, area of the top of the tun* 
1 ( 8 

— — 56 = altitude of the cone. 

3 « 

Alfo 54 X 54 X *7854 = 2290.2264, area of its bottom. 

I 26 

168 — 42 =: 126, which— - = 42, altitude of the piece 
wanting. 

Then 4071.5136 X 56 = 2288004.7616, the whole pyramid. 
Alfo 2290.2264 x 42 = 96189.5088, piece wanting. 

131815.2528 cubic inches. 


V 282) 131815. (467 gallons 3 i\*T pints, the anfwer. 

Or, 


4071.5136+ 2290.2264= 6361.74, fum of the areas. 
Alfo 4071.5136 X 22.90 2264 = 9324687.0 546. 

And ^9324687.9346= 3053.6352. 

Then 6361.74 + 3 ° 53- 6 352 = 94*5 3752 - 

94 * 5-3752 X y = 131815.2528, cub. in. «$ before. 


22. The (haft of a round pillar, 16 inches in diameter at 
the top, is about eight of the bottom diameters in height, 
4 whereof is truly cylindrical, and the other fwelling ; 
but we will fuppcfe it tapers flrait ; and that it is 4 lefs at 
top than at bottom ; the price of the ftone and workraanlhip 
is fought, at 3s. 6 d. per cubic foot ; and farther, the 
fuperficiaj content, including both ends? 

5) 
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5) 16, top diameter 


+ 3 /* 

19.2, bottom diameter, 

x 8 


3) j 53* 6 » height. 

5 12, cylindrical. 


102.4, a conical fruilum. 


iTIrft, 19.2x19.2 X .78:4=289.525985. area of the greater. 
Alfo 16 X 26 X - 7^54 = 201.0264, area of the leffer bafe. 

Sum of the areas 490. 588385 

Then 289.526 x 201.0264 = 58212.7924. 

^58212.7924 = 241.273. 

Then 490.588-4-241.273 = 731.861. 

V 731.861 x il^i= 24980.84546, conical fruft. ? H 

3 r a. 

And 201.0624 x 51.2 = 10294.39488, cylinder 3 4 ? 

Solid content of piftaE-= 142 75.25034 inches. 

Then 1728) 35275 .25 (20.414 folid feet. 

Anfwer, 3I. us. 5’ d. coft, at 3s. 6d. per foot. 
j6 x 3.24*6 = 502656, circum. of the cylinder. 

19. 2 X 3.14x6 = 60.3187, circum. of the bafe. 


2) 110.5843(55.29215. 

Then — ^= 1.6 j alfo 1.6 x 1.6 = 2.56 
Alfo 102.4 x iC2-4= 10485.76 


„„ 10488.32 

4/10488.32 = t02.412.4125, flope height. 

Then 102.4125x55.2926 = 5662.6534, conical fuperf 
Alfo 51.2 X 50.2656= 2573.5987, cylinder. 

289.526, bottom area. 
201.0624^ top area. 

8726.8405 

Superficial content 8726.84 inches = 60.8 feet. Q. E. F. 
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23. A flick of fquare timber tapers ftraight ; the. fide at 
the greater end is 1 inches, at the lefs 13^ inches; the 
length 16 feet 6 inches; the value, at 2s. 6d. per foot folid* 
is demanded ? 

Firft, 19I — 13I = 6, difference of the fides. 

3) 36 ( 12, the third part of the fquareof that difference. 

Alio 16 feet 6 inches =1 98 inches, the length. 

Then 19 5 X13.5 + 12 x l 9 % — 54499*5 cu ^ ic inches = 
31.539 feet- 

••• 31.539 x 1.25 = 3.942375= 3]. 18s. xod. the 
anfwer. 


To meafure a common caik : find the areas at head and 
hung ; add 4 of the lefs, and 4 of the greater, for a mean 
area; this multiplied by the length of the cafk is its folidity 
in inches which reduce. Or, to double the fquare .of the 
bung diameter, add the fquare of the head ; then multiply by 
the length of the cafk, and divide by 1077. 24 . for beer, or 
by 882.42 for wine gallons. 

24. What quantity of brandy will the diftillers tun con- 
tain, that meafures 40 inches within at the head, 52 at bung, 
and is 100 inches long ; and how many barrels of London 
ale would fill it ? 

Firft, 40 x 40 x .7854 = 1256.64. 

Alfo 52x52 x *7854 = 2123.7216. 

Then * 2 ^— -= 418.88; alfo 2123.7216 x ^-=^1415.8144. 

Then 1415.8144 418.88 =1834.6944. 

v 1 834.6944 X IOO = 1 834C9.44 cubic inches, the content, 
Alfo 231) 183469.44 ( = 794 gallons of brandy. 

Atid 282) 183469 44 ( = 650^ gallons = 20 barrels, 
io£ gallons of London ale. Q. F. F. 

25. The famous tun of Heidelburgh, that being hereto- 
fore annually replenifhed with Rhenifh, had in it fome wine 

that was many ages old, before the French demolifhed it in 
the late war : it was 31 feet in length, and 21 feet in diame- 
ter, and pretty nearly cylindrical ; pray how many tuns of 
wine would the fame contain ? 

Firft, 21 x 21 X. 7854 = 346.3614, area of one end. 

Then 346.3614x31 5= 10737,2034 folid feet. 

Alfo 
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Atfo K>737.2to34 * *728= 18353887.4752 cubic inches. 
2 30 18553887 = 80319.8 gallons == 318 tuns* 283.8 
gallons, the anfwen 


SECT, iil 

MISCELLANEOUS QUESTIONS. 


I* A Detachment of four regiments confifted of 4600 men } 
XX. Col. A’s regiment exceeded Col. B’s by 33, Col C’s 
by g 5 min, and Col. D’s by 200 men, how many men Were 
in each regiment j 

4600 

33 

95 ' 

200 


4)4928(1232 
I232— 33 = 1199 
1232- 95 si 1137 
1232—200 as 1032 



2. There are 8000 mCrt in gafrifon befieged, whofe daily 
allowance is 24 ounces of bread for 7 weeks ; but the go- 
vernor finding the fiege is likely to continue * looget tuft* 
who can hold out 14 weeks at Jeaft, though he has by this 
1500 of his nleni whereby he finds himfelf obliged 
ta lliorten that allowance of provifions j how much bread 
tnuft each man's daily allowance be reduced to ? ' 

Recip, 7 week's : 24 ounces : : 14 weeks : 12 ounces : 
Then 8000 — 1500 32 6500 men left. 

Recip. 8006 men : 12 oz. : : 6500 : 1444. Q. E. F. 


3. Required to find the leaft three whole numbers* fo 

^ at A ODe » t* of another, and ^ of a third: lhall b« 
equal r 

- Firft, taking 4, and X. 

Then jx 14 ss 42; allb 5 x 8 SB 40* 

And f : : 42 ; 40. 

Q.q Then 
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Miscellaneous Questions.- £ook III. 
Then taking -^and^,; then JXM=- 10 © v and 7 X 


4 9 Alfo -rt : -nr : : i°° *• 9$; 

And 98. : 42 : : 100 : 4 2 t* . . . 

40.42 and. 424 are numbers in the feme ratio, which 
v 7 sives^ 280,294, and 300, whole numbers; thefe Bum- 
£Js IT, gVs 140, 147, and ISO, the leaft whole numbers. 

^^0/280 X n Alfo 140 x i\ 

294 X t\- \ = 105* *47 X A f = 

AJ 150 X - r - J 


5 **- 


300 x *V 


T 5 


4.. An ufarer dying, had left the whole fum of his fortune 
to be difpofed of in the following manner : To A T , to Hjo* 
to C 4, to D to Ei, and to F ; which fun* being 


to f, to *a> a-o> W * so » p" , . r 

all paid, the remainder he ordered to be paid to C, wtuctt 
was 800I. Quere the ufurer’s whole fum, and. what each 
had to their (hare ? 

2 80 3 _i^ i. — ii — = — , — = 

“ 200’ 10 — 200’ 8 200* 20 200 40 

JL, and — =— their fum being 

200 50. 20© 200 *S • » ' ' ' 

...2i_ 2 J = ± = 8ooU 
25 2 

: 25 
f8o 
60 

J25 

Vs 

. I 4 


2 : 800 


200 : 10000 


> 2 5 r 

10000 1. whole eftate* 

4000, A’s... 

3OCO, B’s, 

1250, Cs + 800 = 205Oh 

500 , D’Sa „ 

250, Fsw 
200, Fs. 


5. A worthlefs rmfer, as I’m told. 

Had hoarded up vaft (tore of gold. 

Large fums put out £6 ufiir?,* 

’Till -aged fourfcore years arid three. 
When death depriv’d ‘him 6f his pelf* ' 
And took him from his fecond felf ; . 

Of 'wives ft happen’d he had three, ^ 
l^ree fons^ and daughters two had lie*^ 
His third wife did furyiye hijp flill. 

But mark the tenor of his* will : 

®f nifty gold, ten thoufend pound * 1 

Was in this mifer’s coffers found ; 


Each 
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Each fon muft be paid down in ftore, ,/A ( , 

Each daughter’s fortune three times o’er ; \ “ 

Each* daughter’s, as the will was made, ~ 

Muft twice the widow’s part be paid : 

Now the old mifer’s in his grave. 

Tell me the fortune each muft have ? l r 

I widow 1 ' (hare, 2 daughters 4 fhares, arid/3 fons 
18 fhares ; i 4 + ig =; 23, divifor for the widow?* part. 

* ' 1 : s. ^ d. qrs. 

23) 10000 (434 15 ' 7 3* 7 T , widow’s part. 

X 2 

, r ' 869 11 3 each daughter’s part., .. 

^ ' ' X 3.,; ‘ ’ , 

. * - t ' I 

260? 13 ic* 3i|> each fon’s part. 

6. A ftone, weighing 40 pounds, is by accident broke * 
irtto four pieces, by which may be weighed any quantity or 
number of pounds, from 1 to 40 : Quere, the weight of 
each piece i 

A general Rule for the folution,ef Q^u E s t 1 o N s of this 

nature . ' . 

vTo double the firft or leaft weight, 'which always -con- 
tains one pound; add I, and it gives the fecond weight: 
again, to double the fum ofthefe.two weights,* add i, it 
produces the third weight ; and again, to double the fum 
of thefe three weights, add i,' and we fhall have tjae fourth 
weight. . 

' .Thus 1 lb. = firft or le^ft weight. 

Then w ill 2 + t = 3 ;=: ndxt leaft weight. 

A lfo 3 i x 2 - [- 1 = 9=: third. 

And 9 -}- 3 1 x 2?+- 1 27 = the fourth. . 

The fum of which, viz. 1 -h 3 + 9 + 27 = 40. 

7. A lovely pair, delight of human race. 

Collateral thus their (brightly lineage trace; 

A thoufarid years are fince their ancient ftem, 

* Which branching forth, fupply’d the branch to them; 

< Each male and female, as by- what appears, 

Liv’d to the age of threefcore and ten years; 

And each fair female brought forth children feven. 

In feven fuccelSve years the gifts of heav’n ; 

Q,q 2 From 
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Miscellaneous Questions* Book III. 


From twenty-one to twenty-feven of age, 

A boy and girl each year by turns engage ; 

The teeming mother views them with a fmile. 

Their pleafing innocence her cares beguile : 

No jealoufies the parents joys moleft, 

But each fond couple is with virtue bleft. 

Happy for thofe, who, to no vices blind. 

Can virtue chopfe, and fuch refations find. 

To what amount did all this kindred thrive, ‘ 

How many dead, of each fex what alive ? 

And of the living, let it next be told. 

How many virgins but juft twenty old ? 

Firft 70) 1000(14 generations. 

Then if in 70 years 1 woman be increafed to 3, in 7® 
more (viz. 140) 3 will be increafed to 9 j alfo, in 70 more 
(viz. 2 10) 9 will become twenty feven. 

The number of women after 1000 years, will be 3 l4 rr 
4782969. 

And the number of perfons, men and women, then living, 
Will be |x 3 s *, or 7 x 3 13 = 1 1160261. 

LafHy, fuppofing an equal number of all ages to be 
living at that time, then x 3 14 = 1366562 women 
living under 20. 

And x 3 14 , s 1434890, woman living under 21. 


21 — 20 


• " y Q 9 P* 7V x. 3 14 '..ss 68328 women living between 
20 and 2r. 

8. A petticoat of filk, 3 yards, 2 feet, and 1 inch long, and 
half a yard and 10 inches wide, is fiiirme to be quilted in equal 
fquares Of four-tenths of an fn6h to each fquare fide, and 58 
Hitches to be taken in 9 inches length ; it is required to find 
the exaft number of flitches the pqtticoat will take, and 
what the work will cothe to, at 5 s. per thoufend flitches ? 
Firft, 3 yards, 2 feet, 1 inch- im*nches. 

Alfo § yard, and 10 inches == 20 y 
Then 133 X 28 =±,3724 fquare inches. ' 

And .4 x >4 = .16, area of one quilted fquare. 

.1 6) 3724.ee (23275 quilted fquares in all. 

Now .4 *+*.4 = .0, inches of work in every fquare, 
.Alfo. 23275 x .8 = 18620, inches of work in all the 
fquares. befides 133 -+-28 = 161 inches for the half bof der y 
viz. 186204* 161 = 18781 wrought inches. 

As 9 inches : 58 flitches : : 18781 : 121033^ flitches, 

1000 flitch. ; .25I, : : 121032/ : 3*1. cs. 2d. nearly. 
Q^E, F. “ APPEN- 
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APPENDIX 


Containing the Method of finding the Sums of certain Pro«- 
grejfions , fome Problems in Maxima and Minima , and 
the Inveftigation of the Sums of certain Infinite Series. 

S E C T. I. 

Of finding the fums of any number ' of terms in certain prt- 
grejjions. 

PROPOSITION I. 

'■p O find the fum of any given number of terms of the 
feries 

Divide the given number of terms by the fame more I, 
the quotient will be the fum required. 

The fum of three terms will therefore be = — , that of 

4 

five =i-, and that of ten = IO , &c. &c. 

6 * ir 

PROPOSITION II. 

Tb find the fum of. any given number of terms of the 
feries. 

•* — + ■ + , tic : 

l.a i a-3 4 3»*-5 4-S*o 

Multiply the number of terms more i by the fame more 
2 i divide unity, or i, by twice that produft, and fubtra& 
the quotient from the remainder will be the fum required. 

EXAMPLE,!. 


i 2.3 2-3-4 3-4-5 


Let the fum of five terms,, viz. 

>■«'»" 4 * * ■ be fought. 

4-5-0 5-6.7 8 

Then 6 X 7 = 42, and —sc — , the fum r«- 

4 84 336 21* 

quired. 

Q^q 3 EXAM- 
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EXAMPLE II. 

Let the fum of eight terms of the above feiies be required. 

Here 9 x = 90, and -I = — = — , the furn 

7 7 4 - i3o 7*0 15 

required. 

p r o position iii; 


To And the fum of any given number of terms of the feries 
1 « 1 , * 1 , 1 . 

■ “4" “f* -+ " ’ “V" ) ^c t . 

*•*• 3-4 2-3t+-5 3 - 4 - 5 -& . 4 - 5- 6 *7 

Let the number of terms, added to 1, 2 and 3, refpe&ively, 
be continually multiplied together; divide unity by 3 times 
that produ£t, and fubtraft the quotient from i.tg% the re- 
mainder will be the fum of the terms required. . . 


EXAMP LE, 

Let the fum of 20 terms of the above feries be. fought. 

Then 21 X 22 X 23 =c 10626, .. and -L- + - — ri— — c* 
° I» 3 X iC6zO 

31860 ^gc 

3 5 J7J» cqu,l the fum required, 

PROPOS IT I O N IV. ' 


To find the fum of any given number of terms of the feries 

, — L_ a. _ — L_ 4, I . j ! — Sic. 

J i 3-4-5 *-3-4-5 6 3-4-5- 6 -7 4-S- 6 -7 8 

Let the number of terms he inefeafed by i, 2 * 3 and 4, 
refpeflively, multiply thofe fums continually together, divide 
unity by four times their produd, and fubtraft the quotient 
from 5*3, the remainder will be the fum required. 


E X A M P L E. 

Let the value of 96 terms of this feries be fought. 

Then 97 X 98 X 99 x 100x4 = 3764376^ and ^ — 

1 _ 3764280 17684.; 

361380090 


equal-thefum required. 


3704376 301380090 15057^04' 

. It may not be improper jto obfepve, that the fum of the 
feries : * 


J 

1.2 
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^ + — + — 

1.2 T 2 . 3 • T 3.4 

1.2.3 1 2.3.4 .3-4-5 

— L_ 4. — 1 — 4. — I — 

I.2.3.4 23.4.5 3-4-S 6 

l , » ,t 

iu.3.4.5 a-3-4-5- 6 ■*" 3-4-5 6 -7 

PROPOSIT 


D I X.. 

+ See. ^ 

4-5 

+ &c ‘ 

4.5.6 


599 


4-5- 6 -7 

4.5.6.7.81 

O N V. 


&c. 

8fc. 




i 


X 

TT 


In 


To find the fum of any number of terms of the feries 

i*+2 x +3* + 4 A + S ** c - <*> * +4 + 9+ 16 + 25 

&c. 

Let 4* half the number of terms, and y of the fquare of 
the faid number, he colle&ed into one fum, multiply that fun* 
by the number of terms, and the prod uft will be the aggre- 
gate of the terms required. . 


: • E X A M P L E I. 


Lot t&p firm of Jix^terms ^f-the abovefaid feries be re* 
quired. • - 

■ ■ ■■ ■ ■■■ ■ i 

Then 4 - -J- 3 +,— X 6 = qj, the fum required. 

■ 1 3 - - * 


E X AMP L£ II 

~ Conceive -f* pyramid t to be 'CQpftitujfced of geometrical 
fquare flabs, each a foot thick, and fuppofe the bafe* qr 
greateft flab, to be 20 feet fquare,, the . next 19, the next 
*8, the next 17, and fo on» v it is required, to find the folid, 
GOitfAntqf fuch a- pyramid i ■ -• t 

Here ~ + 10 -f- 20 ^ x 20 s 2870 feet,* the, 

folidity required. 

P R O P O S I T I O N VI. 

To find the Turn of any number of terms of the feries 
i* 4. 7? + 3 3 +*4* + 5 s &c. or, 1 + 8 +• 27 -+ 64 <+■ 

125; &CT 

Let the number of terms more than 1 be fquared, and mul- 
tiplied by tfce fquare of the number of terms •, % of this 
produft will be the fum required. 

aq 4 EXAM- 
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E X A M P L E. 

Let the value of 8 terms of this feries be required. 

Then 9 x 9 X 64 = 5184, and =? 1*96, the yafu* 


PROPOSITION Vfi. 


To find the fum any number of tei ms of the feries 
14 2 4 + 3* -f 4* + 5 4 &c. or, 1 16 4- 81 + 156 + 

675 &c. 

Let f of the hiqeadrate, i of the cube, and * of the 
fquare of the number of terms, be collected ?uto one fum, 
from which fubtra# & 5 multiply the remainder by the 
number of terms, and the product will be the fum required. 


EXAMPLE, 

8+ 8« 

Let the value of eighttermsbcrequired : then — 


. 8* . r?8 Q 6. 

^3 - r 30 * 

the fum required 


, tz qtt 1 263160 

and — 8 = — — 111 ** 

3<i 30 3 ° 1 


PROPOSITION VIII. 


To find the find of any number of terms of the feries 
I s 4 & rir 3f -|r 4 5 + 5 5 &C# I + + lb% + JI2 

4 t*5Q &C* 

Let ^ of the biquadratt, £ the cube, and the of iouare 
of the number oF terms, bo cette&ed into one fam, from 
•which fubtraft ^ ; multiply the remainder by the fquare of 
the number of terms, and the prpdu& will bq the fum of 
terms required. 


EXAMP L E. 

L^t the fum of 10 terms be required ; then ~ + 

k C X 10*. j^gooo- : i<q 66© V ■ i?8o040* 

= y and — ■— — * V 100 = ? r-f 

**. 72 .72 jz ^ * 7* ' 

•^.220825, the value required. f 


SECT. 
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S E C T. H. 

A ColkSlton of Problems concerning the Maxima and 
Minima of Quantities. 

PROBLEM I. 

/'■'•IVEN the portion of the points D and C, in refpedt to 
the given right line AB, to find the point P, fo that 
DP - 4 * PC Ihall be a minimum. 

m-m - " 

when DP + PC is leaft poffible. 


K 


EXAMPLE. 

Let AB =s 50, AD = 40, and 


V/j 


A P B 

BC — 30*. required PB in the above circumftances i 

Then- 3 —* - == =3 21.4*857 3 PB, and therefore 

40X30 . 70 v ■ 41 > 

AP = *8.57143. 

PROBLEM II. 

Through the given Point P, placed within the right angle 


CAB, to draw the (horteft 


Theorem. AD x PD l [ 

DB, where DP is perpendicular 
to AB. 

example. 


line (CB) poffible. 

\r = C ' 


\p 




Suppofe AD 10, DP = 8, a ■ 
required the pofifian x>f the line ** 




D 


line ** - B 

when a minimum ? 

Then 10 x 64 3;, 640, whofs cube root is 8.618 nearly 
• DB, from which the pofition of the line is determined. 


PROBLEM III. 

Two right lines AC and AB, making the given angle A* 
ft is. required to cut off a given area ACB with the fnorjteff 
line (CB) poffihle ? 


Theorem. 
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Theorem, i. 4.142 


*Srm 



ABj= AC, where a = the given area, 
and s zz the natural fine of the given an- l 
gle A. 

EXAMPLE. 

Let the angle A be = 540 20', to find 
the length of the fliorteft fence BC, fo as to inelofe juft 50 
acres. 

Then will s = .$1242 3 to rad ius i, and a = 500 fquarfc 

chains. ThereforeV^ $* 124 . 2 $ ** **4 T 4 2 — 35*07216 = 

AB = AC ; wherefore, by Trigonometry, 

As fine /.B - r 62° 50' Co-ar. 0.050765 

To log. of AC = BC 35 07. **544934 

So is fine/. A - - 54' 20, - 9 909782 

To log. of BC - - 31 02 chains 1.505481 required, 

PROB L E M IT, 

Of all the pyramids AFBDE of a given folidity, to find 
that of theleaft fuperficies, excluding the fquare bafe ABDE. 
Theorem. Height OF ~ 


= And AB 

= B D_= DE = EA =s 

v/H 


folidity 


CF 

E X AMP J/E. 


To find the dimenfions of A 



a. fquare pyramid, made with the leaft furface, to contain 
juft one malt bufiiel; or 21 50.4‘cubic inches.’ 

Then 3 — 3225.6, whofecube root is 14,7 5 

inches, the depth CF ; and therefore ? * — = 436,629 

/ ■/ : ^ v . 14*7^5 

!whofe fquare rogt is 55 = AB^ e^ch ft dp of the 


Vafe. 


PROBLE M 


Digitized by 


Google 


APPENDIX. 605 

PROBLEM V. 

4 . To determine the dimenfions of a cylinder ABCD, open 
at the top, fo as to contain any quantity of liquor, grain, 
&c. and to have the lead internal fuperficicf, or, which is 
the fame thing, to be made of the lead metal of a given 

thicknefs. * _ 

_ „ _ iolidity 

Theorem. AB r= 2 x 4 

31410 

and AD (= BC) = §■ AB. 

E X A M P L E. 

To find the dimenfions of a c 
lindric bufhel, made of the leaft quantity of metal, of a 
given thicknefs. 

Here = 684.492, and 684.492P X 2 = 17.626 

inches = AB the diameter; ••• the depth DA =18.813 inches. 

PROBLEM VI. 

To find that fruftum of a cone, of a given bale and al- 
titude, which moving in dire&ion of its, axis, with its lefler 
end againft the parts of an homogeneous fluid, (hall fuffer 
the leaft refiflance poflible from it. 

Theorem. EAr= 

ED+ ^/Id*+Ub"* 

2 

and by fimilar triangles, 

A&; AD ::BC ; FG. 

EXAMPLE. 

Let the bafe CB =: 6 
and altitude ED = 8 ; 

then, per Thterem^ ^ ^ = 9 =r EA ; v g 

EA) — 8 (= ED) rr 1 ~ DA. Therefore, 0:1: : 

£ =1 4 = GF. * Whence the fruftum CGFB is determined. 

PRO- 
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P R Q B L E M VII. 

Let F be a pulley hanging freely at the end of a cord AP, 
fattened at A } and let W be a weight connected to the cord 
CPW, put over the pulley P, which cord is fattened at C, 
fo that the points A and C lie in the fame horizontal line 
AC. Now if the pulley and cords be fuppofed to have no 
weight, it is required to find in what place the pulley will 
fettle or come to reft? 


Theore m. 

/8AC* + AP* X AP -f A P* 
* ^AC - ^ .= 

A& i from which point B, if a 
perpendicular be let fall,, will be 
a tangent, to the pulley. P, and 
pafs through the center of gravi- 
ty of the weight W, wbea that 
and the pulley come to reft. 



EXAMPLE. 

Let AC = io, A P = 8, required AB ? 

/8 x 100 + 64.x 8 4. 64 _ „ a _ AU __ 

Then*/ ^ 7478 AB r 

quired. 

PROBLEM Vlir. 

To find a point P, in a right line connecting the centers 
* and b of two fpherical bodies T and L, of given diameters 
and denfities ; at which, if a third be placed, it (hall be the 
leaft fubjeCt to their joint attraction. 



-Theorem. Let the quantity of matter 1 in the body T, 
he to that in the body L,. (which wijl always- be found hy 
their given diameter and. denfities j m M to 1} when 

wHl 
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will fl n * = oP, thediflanceof the point P from the 

center a of the greater body T. , 


EXAMPLE. 

Suppofe the mean diftance of the moon and earth to be 
equal to 240000 miles, and the quantity of matter in the 
earth to that in the moon, as 40 to 1 ; required to find 
where a body mult be placed in a right line connecting their ' 
centers, fo as to be the leaft attracted by thefe two planets l 
Firft, 4PJ S3 3.42 very near $ and by the theorem, 

24 ° 5 Q ° , X ? — t £570* .3- miles, the diftance of the wn * 

4*42 * v . 

quired point from the earth’s center; and, copfequently# 
34298.7 miles, equal its diftaace from the moon’s. 

PROBLEM IX. 

The latitude of the place and fun’s declination being 

S ivcn, to find what time of the day the Shadows of perpen- 
icular objects move the ftoweft. 

Th E OR E M. 

From the natural fine of the given latitude fubtrad the 
fquare root of the difference of the fquares of the natural 
fines of the latitude and declination £ divide that remainder > 
by the natural fine of the declination, and the quotient will 
be the natural fine of the fun’s altitude at the time required * 
from whence the time itfe)f will be readily found. . 


EXAM PLL 

At what time, on June 10th, 1765, will the fliadow of a 
perpendicular objeCt move the floweft at Spalding * in Lin- 
colnfhire*? * Latitude 52® 46' N. !• 

The fun’s declination, on June 10, is 230 5' N. its .nau 
§ne =; *39207, to rad. 1. The nat. fine of 52^46^ the 
given lat, is = .79(^178. Then by the theorem 79O178* — 
.39207* = .480180522784, whofe fquare root is = .69295 

nearly, and = 2632897 = the natural fine 

of 150 j 6' nearly, the Sun’s altitude at the required time, 
whence the time itfeif is found to he 4a poA five h* the 
morning, ot 20 paft fix in the evening, very near. ~ 


PRO, 
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PROBLEM X. 

Being the Prize Question in the Mathematical Ma- 
gazine, Ni^mb. IV. 

Let AC and C B be 
two given inclin’d planes, 
and let the given weight 
tu be fuppofed to defeend 
along CB, whilft v (be- 
irig connected by a firing 
moving parallel to the 
planes over the pulley P) 
afirends along AC ; it is 
required to determine the weight of v> fo that its momea- 
turn, in thefe circumftances, may be the greateft poffible ? 

Method of Solution • 

Put CB = CA = b y and CD ss c ' 9 tb.cn, per Mecha- 
nics, {a : e : : tv :) ~ will exprefs the force with which the 
weight tu tends to defeend along the plane. CB \ and (b : 

! . ; ^ , c*W - - 

e : v :) j-, that of v along the plane CA j therefore — — 
f — will be as the efficacious force wherewith the weights are 

O- * 

accelerated : this divided by tu + v, their quantity of mat- 
ter, and there arifes for their common velo- 

, v • , • • • texw + v - 

. ... , . . , . btwv^-acv* 

city } which, multiplied by ©, gives — , a max- 

.1 . . ba x v. 

iniuth. 

‘ In Fluxions it will be av-i, -f. 2 awvi — bw^ — O, which 

equation folved, gives v ==v a — 1 X »• . 

. C 0 ROLL ARY. 

If the inclinations of the planes be equal, then will © = 
VT^iX vj = .4142W. 

Scho- 



A D B 


Digitized by uooQle 



A P7. Pi E N D I. X; 


<fc>f 


* Scholium. 


If w = the weigbf'dtf the atmofphere, preffing upon the^ 
pifton in the cylinder of W- ehgine fer failing matter by fi|ef 
and v z= the quantity^of wate r igifed sft one ftroke of the 

great beam \ then 3m& v 4 iu* Ifkewife; 
w : v : : 1 : .4142, when the engine* produces the greatfft 

effeft in a given tinted * ' 7 ;'"T 1 , ~ i / n 

c r • •* “i“ ' ■- c. *i • * ** * 

# *.# *#•#♦.# # f * « t # i» » # # • *.♦ 

*♦- - * * . ■ ~ • • • r 

*- • "■ ; sEcf. iri/' ; . • 7 

Of the Inveftigation .of the Sums of certain, infinite 
* ~ Series. ' ~ " ’ * ‘ i 


|UT *v zz — — = x 4- xx 4- x^x 4-i x 7 x &c. . wfieje,. 
1 — x 1 


** - x* 


* 4 ‘ 


taking the fluents vz=.x-\- — J J &c. multiply each 

? 3 4 * 

fide of the laft equation by x n x, arid there . arifes vx n * S 3 . 
x n + ix-\ -f" ■ ■ - - 4“ — occ* Y whole, fluents 


are 


vx 




n + 1 
.* + * 


3 

the fluent of 


‘4 
,* + t 


y or 


,*+ 1 


-the fluent 

» + l\ n 4- 1 

WH-I “."J ‘ ~ 

X 9 or UV 4- the fluefit'bf — X • 

» 4 - I I— * “ 1 - 


of’*" ’ ^ * 


.■+ * 


+ 


» 4- 1 

*" + 3 


« +4 


» + 1 

** + s 


&c. 


I , I ■- ■■■ ■ I I I I — ... I ■■ 

x — i » -+• 2 2u« 4"'3 3 ,a +4 5 - 

*» + * x i . , . ' .T : _ 

^.^+1 x— T *=7+1* * xr i+ x :r.!? l f*y 1 - i i 


* — 3 


« - 4 1 


4- * ~ x ... to at — <£. Therefore e/x — ; y , 1 

~ " 1 ' * + 1 * 


* + 1 . 


* +* 1 


+ 4-4 * 


n — 1 


+ 


» — 2 


• to ^r, 4 s ^ the Aim of 
the 
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•+» 


* + J 


« + ♦ 


«+ s 

* &c. 


the infinite ferics 

*+: 2 ..' a«4j.' ' 4*®4S 

Soppofe, now* * =? i* and. the abQro: Series’s will become 
' * 



. . to i, equal to 


4- — 

| ■: *J. W% 

t “ 

&c. . ad infinitum. 


*+ 2 2.»+3' r 3 a + 4' r 4 »+5 


Therefore, taking » 2* 0, Or any pofitive integer, we can 
obtain the Aims of as many infinite feiies’s of this kind as 
sire pleafe. Thus, - 

Suppofe *=26, then the fum of the infinite feries. 

— + — 4 - — -f- JL &c. will be equal r, a# 

1.2 2.3 34 4*5 5-6 

obfefved in Se& i.' 

Taking * = 1* then the funr of the infinite feries 

1 + — 4 — 4 * — 2 4 &c» will be equal JL. 

t.2 2.4 3*$ . s -7 4 

Taking » = 2, then the fum of the infinite feries 

JL 4 ~ 4 --2 4 — ' 4 — o W *N be = JLIi 

£4 2.5 ' 4*7 5 8 18 

Again, taktng-w-stt’.jf then the Amt of the infinite feries 

— 4 —t *4 - — h ~ 4 - — Ac. will be = 

«•* a* 6 3‘? 4 8, : 49 . 48. 


Aflutne « s sa * aw* &c. then v ~ jf 

I —x l 

4 — 4 ~^ 4 *— Multiplying each fide of the laft 

3 5 ,7: . 

qquatwn-b^Jrtrr-we (hall have -tx*x si 4. 

* ■ • '3 

** * 5 *4- * x &c*. whofe. fluent rare vx + — the 

5 1 *- 4 »; . 

Kuegf 
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fluent of— 


n -f- i 
** + * 


<v vx 

, or 


N D I X. 6o 9 

x” + ' 


— j — ■+■ the fluent of . 

« + i »+ i 


-X 


” + 4 


+ 4 = + 


. » +6 


, »+ * 


n +2 3 .* + 4 — g 

« 4 - » — ' • 


&c. 


But 1 


«+ I 

n ■+• i — r n-j- i 


rX^... = 


X * 


. n + 1 


x-+-x n - 3 * 

5 * toJc — Therefore the fluent of 



to* — -v \ confequently, ‘HfL __ _ v ^ 1 


. n — 2 


4 


» — 2 


. to is — the fum of the infinite feries 




» — 4 

*” +4 + 8 


&C. 


« + 2 3 «H ~4 5.71-f-b 7 .« 4-8 

Taking x= i j then will _i L _£ , j_ , i 

n +l n~' n — 2~*~ n — 4 

• .... to 1 ~ the fum of the infinite feries . — 

I.W-J-2 

t . t 

3* n ~ „ & c ' w ^ ere n may be any number in 

this progreffion, 1. 3, 5, 7, 9> & c . 

Suppofe « = 1, then the fum of the infinite feries 

ri + Fs + 5 i 7 + ^' + '^ 7 ’ &C - wiII be = |. 

f aking n _ ^ then the fum of the infinite feries 
1 1 * 1 1 1 1 

77 *" 77" ■ 7 - *1 1 » Sic. will be = i. 

J 5 3-7 59 7 .n 9.13 T 

1 aking » — 5, then the fum of the infinite feries 

+ 9^5’ &c ’ '" mbt =«- 

Again taking n — y 9 then the fum of the infinite feries 

T~ + — f- — — +— — -I — — ) See. will be =: * * . 

a 9 a 3 l- S u 3 . 7 ‘ 5 ^ 9*7 

And proceedmg thus, by taking » = 9, u, 13, & c . 

agreeable to what is above fpecified, the reader may fum 
as many feries of this kind as he pleafes. Moreover, if 
we affume othqr values of <£, we can, with equal facility ex- 
tend this method much further. 

* * The 
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A P P E N D I Xi 


„ . , . X * , * 7 . ** 

The fum of the infinite feries x -4 — ' "t" — » 

— &c. 

/_ the fluent of _i_, or that circular arc whofe rad. is uni* 

ty, and tangent x) being given — y ; to find the ium of the 

infinite feries — ■ — — H z — — o 

• i.2 3.4 5.6 7-8 . 

By multiplying each fi le of the given equation by x, we 

f]*a!l have yi =xx — *M + *1* - flf-.&c.Whofe fluent, 
3 5 7 


x* 


^4. A ^ 

are a? -r- the fluent of xj = — ■+77”rs" t " 


— See. But — 


.V v 


to 

_ — -f- — 

J*2 3*4 5-6 7*8 9.10 

whofe fluent is the hyp. log. of 

1 -j- XX 

/ . 4. xXt Therefore xy — the hyp. log. of 1 ■+• xx = 

4- 1 _ — &c. ory • — X the 

7 .6 9.10 


A" X 


* 

to ! 
IS 


r Wheiefore 


1.2 34, „ *s _ x7 c 

tyP* log. of — + 5 . 6 7.8 + * 

Q.E. F 

r 

I oi I 

J L-f- J i 4 - &c. 

1.2 3 4 5- 6 ?- 8 

. _J L_ 3 4-_1_s L_7 jH _ & c. 

-\ 1.2.2 3.4.2 5.6.2 7-«.2 

. 5 — 1_ 7 — [— &C. 


cs 


-3 “T 

1.2-3 3 4-3 

i i — u 4 

L&cl^L 1 - 24 344 


5.6.3 7-8.3 

. _L _5 _ — i- 7 &C. See. 

5.6.4 7- s 4 


the arc of 45 0 — hyp- log- of V' 2 * 

the arc of 26°. 33 ' 54 "- — h yP- lo g- of ^ 


c 

<-G 

C 

-a 

CO 




r&c 


the arc of 18 0 . 26' 6" — hyp. log. of 
the arc of 14 0 . 2'. 10" — hyp. log. of it 


16 


&c. 


Au 
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APPENDIX. 6u 

An example or two by way of illuftration, for fake of the 
learner, in finding the values of the above feries’s, may not 
be deemed improper. 

Note, If the common ( or Briggs’s ) logarithm of any 
number be multiplied by 2,3025809, the produdt will be the 
hyperbolic logarithm of the fame number. 

EXAM P L E L 

To find the value of the arc of 45 0 — hyp. log. of ^/2, 

• which is the lum of the firft feries. 

As 180 0 : 3.141583 :: 45° : >785398, the length of the 
arc of 45°. • 

And =z 1.414214 nearly, its common log. ,1505x6, 
which multiplied by 2.3025809, produces *346575267 nearly* 
for the hyp. log. of Therefore, 785398 — , 346575267 = 

,438822733, the value of the required feries— ■ ■■ 1 -J- 

1,2 3*4 

— 4 - See. ad infinitum. 

5.0 7.8 

EXEMPLUM II. 

Required the value of the arc of i8 Q . 26' . 6" hyp. 
10 1 

log. of — ~ 9 which is the fum of the third feries. 

9 

The common log. of the root — is >045758, and.? x 

.9 2 

•°4575° = 0 068637, which multiplied by 2.3025809, pro- 
duces .1580423 nearly, forthehyp.log of — ' Again, 

18°. 26'. 6" = 18.435°. Then as 180 : 3-141593 
: : 18.435 : *32175148 the length of the arc of 18° 26'. 6 • 
Therefore *36175148 — .1480423 = .16370918, the fum 

of the required feries — — ; + — -j — , — — 4 - 

♦ # \ 1.2 3 3.4 3 3 1 5.6.35 7.837 1 

J&c. ad infinitum. 

COROLLARY. 

In general, if x be taken = then will the circle 

n 

PlL. 

arc. — - hyp. log. of x 4 be equal to the fum of the 

infinite feries — , 4 + - - - J— 7 4 -&c.wher« 

l.i.a 3.4 n 3 1 5.6 B 5 7.8.B 7 1 

n is fuppofed a pofitive integer. 

FINIS. 
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